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NEW MILLER BW ELECTRIC CONTROL WELDER 
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One Wire 

Source for 
Everything 
Electrical and 
Electronic 





bb 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 





“Magnet Wire * Lead and Fixture Wire * Power Supply Cords, Cord Sets and Portable Cord « Aircraft Wires 
Welding Cable * Electrical Household Cords * Electronic Wires * Automotive Wire and Cable 








You can realize 


PRODUCTION 


with HOBART’S NEW 


Hobart’s Migarc process is a gem of operator 
convenience, simplicity and low cost. With it 
you can attain radically increased production 
speeds on mild steel welding. 

This newest and most advanced method of 
metal-inert-gas shielded arc welding features 
three Hobart components: a constant voltage 
power source, an automatic control and wire 
feed, and an extremely simplified gun. 

Three models of the CV power source provide 
500, 900, and 1200 amps respectively on a 
100% duty cycle at 3 to 48 volts. The control 
eliminates troublesome, delicate, costly gadgets. 
Its wire feed mechanism is extremely powerful. 
The gun is air-cooled, enabling the operator to 
work unencumbered by heavy water lines, or 
leaky connections. Inexpensive CO2 is used for 
the shielding gas. 





Air-cooled MIGARC gun 


USERS REPORT PRODUCTION SPEEDS INCREASED TO 200” PER MIN... . AND MORE! 







Here’s just one of many good examples where 
Hobart’s Migarc process greatly increased 
production. 

Parish Pressed Steel, a division of Dana Cor- 
poration in Reading, Pa., fabricates auto frames. 
The trend to lower bodies, hardtops, and no 
center pillars demanded more box sections per 
frame. Weld inches soared. The cost of adding 
manpower and conventional welding equipment 
to handle the increase was prohibitive and 
impractical. Hobart’s Migarc process was the 
answer. According to J. W. Holzman, Assistant 
Chief Engineer for Parish, it solved the majority 
of their problems. 

It will pay you to get complete information 
on Hobart’s Migarc process. Do it today while 
the thought is still fresh in your mind. No obli- 
gation, of course! 
















































New HOBART air-cooled 
gun simplifies operation 












































All connecting leads extend from 
back of the gun. Cables are secured 
by twist-lock connectors. 


















The nozzle housing 
can be easily removed by 
hand without taking gloves off, 
An ordinary wrench turns hex nut to 
remove the nozzie 


ji, 















Hobart’s Migarc process is versatile. It can be used in many loca- 
tions to suit any application. The gun, control and wire feed unit 

tigi f . 
s simplified setup can be separated, then stratigically mounted for single station op 
Ay for CO, welding: eration (above left photo), or they can be used where portability 


“Powromatic” cv is a necessity (photo above right). 
power source, ¥ 

and control wire 
feed Migarc unit. 





One-half turn separates gun from gun 
end. The operator can easily and 
quickly make wire feed corrections 
without removing gloves, or using 
special tools 


© w~ ma Perfect low cost 












“MIOBART BROTHERS COMPANY, BOX U-118, TROY, OHIO, Phone FE-21223 


“Manufacturers of the world's most complete line of arc welding equipment 
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Migarc control 
Arc Welding 
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There's MORE actual profit for you 
vie) you use these ewe ale)=7\aas 


with the built-in extras 





It’s the extra features you get with Hobart 

Welders that helps to cut your costs and 

boost the efficiency in your welding opera- 

tions. A point for point comparison will 

quickly prove the added advantages you 

Wy get for improving weld quality and speeding 
#1 production. You'll like the simplified con- 
- 


: “as trols and ease of handling that make the 
' 


a ' new Hobart Welders so popular. 
Gas Engine Drive, 250 te 600 amp. capacity 
‘ 
‘ : 


Choose the right size and model for the 

Eiectric Motor job from the largest and most complete line 
Drive, 200 te 600 amp. capacity of manual and automatic welders on the 
market today—AC, DC or AC/DC combi- 
nations—Gas, Electric or Transformers. 
Select the welder to fit your particular job 
and be assured of top performance that re- 
sults in greater economy and faster more 
profitable production. Check the coupon 
for the latest specifications on the new 
Hobart Welders, no obligation. 


HOBART BROTHERS COMPANY, Box U-1181, 

= TROY, OHIO, U.S.A. Phone FE 2-1223 
“Husky Boy,” lightweight, --~ 

air-cooled, 200 amp. capacity 





AC Transformer 
180 te 500 amp. capacity 


| ‘ Automatic Welding Head has simplified controls for use with CV 
AC/DC Welder Combination } (constant voltage) welder. Ne costly, complicated instaliations. 








A 
BART BROTHERS CO., BOX U-1181, TROY, OHIO, U.S.A. 
“One of the world's largest builders of arc welding equipment” 


To: HOBART BROTHERS CO., Box U-1181, TRoy, Onto 
. i Send information, delivery, and prices on 

Try the new 7 : Ps Amp. capacity Gas Drive Electric Drive Husky Boy” 
Rocket 14, iron powder electrode! AC Transformer AC/DC Combination DC Rectifie 

Produce sound, strong, ductile welds. Weld Automatic Welders Rocket 14” Electrodes 

with more speed, experience a new ease in 
handling. Ask for free catalog showing all 
of Hobart’s “Quality Line” of electrodes. {DDRESS 


NAMIE 


CITY 





Vol. 43 — No. 11 


The magazine of joining and severing materials 


This is welding: November, 1958 


Arsenic’s effect on mechanical properties of welds in mild steel 
D. Canonico and H. Schwartzbart present results of an investigation to de- 
termine the arsenic content of welding fittings made from British and American 
steel, and this element’s effect on welds in these fittings. 


Fundamentals of welding engineering 
In this third article in a series, T. B. Jefferson details the 37 accepted welding 
methods now used by industry and explains the basic features of each 


Mexico is on its way UP in the world of welding 
Eric Holby reports extraordinary Mexican progress in welding equipment and 
supply production, in new constructions with extensive use of welding. and in 
weldor training programs. 


Stress relief by-passed on ship 
An aircraft carrier's steam receiver had to be repaired despite a lack of time 
and equipment. Welding engineer Grover A. Hughes tells how the problem 
was solved. 


Faster . . . and faster, thanks to Tig and Mig 
These two modern welding processes, plus Tig cutting, have contributed some 
remarkable time and labor savings in the fabrication of aluminum railroad 
tank cars. 


Condensers “woven” in 4 steps 
Here is another report on welding’s behind-the-scenes contribution to every- 
day living, this time dealing with the most recent advance in resistance welded 
refrigerator condensers. 


Forecee wider scope for CO» welding 
New horizons for carbon-dioxide Mig welding are seen with introduction of 
reactance unit that will permit use of lower currents on mild and stainless 
steels, as well as on aluminum 


Also in this issue: 


A message to management 

Gulliver-size machinery 

New York harbor gets 29 welded barges 
Diagnosis: wear, Ii —hardfacing 
Ultrasonic production welder introduced 
Welding saves farmers 70°/, 

Lazy susan electrode container developed 
Stand-Out Service 


Regular WE features ... New products 

People 
News 7 30 
Your WeldWorld at press time 15 Apatasi 4 
Between passes 23 Free literature 
Letters 26 The Welding Shopper 
Editorial: Your stake in welding 29 Advertisers in this issue 
Welding Clinic: Dangers of carbon tetrachloride 60 Literature offered in ads 
Data Sheet: Tips on brazing 67 Welding Info-Aids 








Published monthly, with an additional directory number in June, by Welding Engineer Publication, Inc. Entered as 
second class matter Aug. 23, 1948, at the Post office at Chicago, III., under Act of March 3, 1879. Printed in U.S.A 
Tear sheets of many Welding Engineer articles are available free of charge up to 3 months following date of publication 


©1958 by Welding Engineer Publications, Inc. 





ASEASVET 


PNT edi ielicemicesia 
WY7-1(ellate Murvecoallaters 


Built in Sweden 
for precision production 
applications 





TYPE SVU, Size 9, Automatic Flash Welding Ma- 
chine has clamping force of 20 tons, upsetting force 
of 27 tons. Maximum welding section 25 sq. in. 


Known abroad for their precision perform- 
ance, ASEASVETS Type SVU Automatic 
Flash Welding Machines are now available when abutting surfaces are uneven. 
in the United States. Machines are available for special pur- 
Highly adaptable Type SVU is equipped pose applications. They also 
with hydraulic clamping and motor-operated will be designed to meet your 
upsetting and has maximum welding section particular needs. 
capacities of up to 40 sq. in. 
Automatic control, operated through 
weld temperature and slide distance, per- 


mits predetermination of exact welded 
length and maintains uniformity of welds 


Te eee ee ee me ee em om we ae a ee am aD 
ASEA ELECTRIC INC. 
500 Fifth Avenve, New York 36, N. Y. 


Please send me your brochure on Type SVU 
Aseasvets Automatic Flash Welding Machines. 


ASEA ELECTRIC INC. 


500 FIFTH AVENUE, New York 36, N. Y. 


NAME 
FIRM 


ADDRESS 


CITY ZONE STATE 
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to the interest of the 
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Shoptstbp 


ELECTRODE HOLDERS 


convert the total fluxed portion of 
electrodes into weld metal. 
Reduce stub waste to the lowest 
possible. ..which means 


DEPOSITED WELD METAL COSTS 


YOU LESS, 15 to 20 percent less, 


when 
deposited with SHORTSTUBS! 


A Saving of $15.00 

to $20.00 of every 

$100.00 spent for 
electrodes! 


BERNARD WELDING EQUIPMENT Co. 


10232 S. AVENUE N 
CHICAGO 17, ILLINOIS 


Contact your focal distributor 


piONEER FOR 


MODERN WELDING 





Medium-class holder, model A-W, 14 ounces, 
lightest holder made to take 1/4” rods, rated 300 amps, 
with its long lever, and fitting the hand like a glove, 
is the most popular in the Jackson line 


Large class model A-5S, 21 ounces, takes 
5/16” rods at 400 amps, has wider lower tong 
for firm grip, larger diameter handle. 


ORIGINATED and PIONEERED by JACKSON 


Featherlight Electrode Holders have been popular since 1944 


e Aluminum alloy tongs for lightness, save up to 35% in weight. 

e Copper-alloy jaws for durability, are inexpensive, easy to replace. 

@ High impact, high heat resistant insulation gives you long, 
trouble free service, low-cost maintenance. 


Medium-class streamlined model 
JH-3, 15-3/4 ounces, takes 1/4” rods into 
the tight spots at 300 amperes. 


Small-class model JH-2, 9-1/2 ounces 
and only 8” long (Jackson's smallest) 
takes 5/32” rods at 200 amps. 
Sold World-Wide—through Distributors and Dealers 


JACKSON PRODUCTS - WARREN, MICHIGAN 


Air Reduction Sales Co., A Division of Air Reduction Co., Inc. 


WELDING ENGINEER—November, 1958 





DISCUSSING Worthington Co. trademark are (L. to R.) T. J. Kehane, vice-president— 


marketing 


3; H. C. Ramsey, board chairman; and Walther H. Feldmann, president. 


73 vear old Worthington trademark 


dropped; new one introduced 


The 73 year-old winged trademark 
f the Worthington Corp., Harrison. 
\. J.. has been dropped by the com- 
pany. and a new one is now adorning 
its products, 

Before the old mark was dropped 
extensive research was carried on to 


determine how valuable it was. Out 


a 


WORTHINGTON 
<I 1 joes 


a 


of 200 mechanical engineers polled, 
an average of 9 out of 10 failed to 
connect the old mark with the Worth- 
ington Corp. 

These prompted — experi- 
menting with a new design for the 
mark. The one chosen is said to be 


results 


75° more visible and more symbolic 
of the company. 


New manual covers 
aluminum welding 


Instructional information designed 
to train and qualify one for inert-gas 
aluminum welding is presented in 
three sections in the “Weldor’s train- 
ing manual.” by Kaiser Aluminum & 
Chemical Sales Inc. 

The first section of the 144-page 
ook covers essential factors about 
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Tig and Mig welding. Descriptive 
data about aluminum allovs and thei 
characteristics associated with weld- 
ing are included, 

The last two sections of the book 
offer step-by-step exercises to follow 
in order to become profi ient in alu- 
minum welding. Twelve exercises are 
devoted to Tig welding and 11 to Mig 
welding. 

The book may be obtained free if 
requested on a company letterhead, 
or can be purchased for $1 from 
Kaiser, 919 N. Michigan Ave., Chi- 
cago 11. Ib. 


Lincoln awards to 
young farm mechanics 


The James F. Lincoln Are Welding 
Foundation, Cleveland. has awarded 
$7.000 to 106 young farmers and high 
school students studying shop me- 
chanics for their entries in a welded 
shop projects competition. 

The awards are made on the basis 
of usefulness and quality of the proj- 
ect. To enter. the farm bovs must 
make a welded shop project of their 
own and send a written description 
of it to the Foundation. 

\ spokesman for the Foundation 
said that the projects and entries in- 
dicate that the modern farm youth 
receives well rounded training in me- 
chanics as well as are welding. 

Gerald Riddle, Mead. Wash... re- 
ceived the $600 first award for a hay 
conveyor. Curtis Gardner. Miltonville. 
Kan., received $400 and second place 
for his entry, a welded drill press. 
The schools attended by eat h of the 
students received money 
equal in amount to that received by 
the bovs to 


honored 


improve their shop 


courses, 


NEWS 


Inco test plant 
withstands “‘Helene” 


Hurricane Helene did little dam- 
age to International Nickel Co.'s 
Kure Beach-Harbor Island testing 
station near Wilmington, N. C. 

Though small damage was sus 
tained, nothing serious enough to 
halt testing operations occurred. Tests 
are being made to determine the be 
havior of sea air and salt water on 
materials. The nearly 
mens include metal. wood. 
paint and cordage. 


50.000 sper q 


plastics, 


Burdett begins operations 
in new Columbus plant 


Operations began recenily in Bur- 
dett Oxygen Columbus 
plant for the production of liquid 
and vaporous gases, The plant is an 
addition to the Columbus area distri- 


Co.'s new 


bution services previously carried on 
by Burdett. 

The plant will be able to supply 
oxygen, nitrogen and argon in liquid 
and gaseous forms. and acetylene. 


hydrogen. helium 


carbon dioxide. 
and pvyrolene. A_ line of welding 
equipment and accessories will also 
be carried by the plant. Burdett is 
also equipped to supply high purity 
medical gases. 


IF trouble should develop at launching of 
Vanguard missile at Cape Canaveral, Fla 
a fog nozzle system automatically drenches 
platform with a protective spray. Tube 
Turn fittings were used for the nozzle sys- 
tem because of the compactness of the 
platform. The fittings provide leak-proof 
joints and short radius changes in direc- 
tion. The system supplies a combination 
of 80F water and air to the nozzles 








- 24 

ARTIST'S drawing of building-in-a-building 
in Union Dome, Baton Rouge, La. Inset at 
bottom is sketch of location of inner struc 
ture which is set slightly off-center inside 


main dome. 


Union dome to 
enclose small dome 


The huge dome being built to 
house the railroad repair shop of the 
Union Tank Car Co. in Baton Rouge, 
La.. will also house a smaller, seven- 
story geodesic dome. 

The second dome will provide ad- 
ministrative offices, employees’ quar- 
ters, materials storage space and a 
control tower for operation of the 
dome. The inner building will be 80 
ft high, 100 ft in diameter and make 
7.500 ft of floor space available, The 
main dome and its smaller dome are 
of welded steel construction. (See 


pages 42-43, Oct., 1958, WELDIN« EN- 


GINEER } 


ASME elects Warren 
new president 


The American Society of Mechan 
ical Engineers, New York City, has 
elected Glenn B. Warren president. 
Warren is vice president and con- 
sulting engineer of the turbine divi- 
sion. General Electric Co.. Milwau- 


kee. 


WESS 


AMONG exhibitors at the recent Iron and Steel Exposition in 
Cleveland were American Messer Corp. and Linde Co. Show was 
held Sept. 23-26 in conjunction with Association of Iron and 
Steel Engineers’ convention. Messer machine demonstrated was 


Mexican gas firms 
affiliated with NCG 


Construction of Mexico's first 
liquid argon plant has been started 
by Argon de Monterrey. S. A.. one 
of the five industrial firms in which 
National Cylinder Gas International. 
Div. of Chemetron Corp.. 
recently purchased interest. 

The installation at Monterrey. a 
steel industry center. will also pro- 


Chicago. 


duce liquid oxygen and _ nitrogen. 
Production is slated for early 1959. 

Electrodos Monterrey, S. A.. man- 
ufacturer of welding electrodes and 
gas welding wire as well as acety- 
lene and oxygen gases is another 
firm in which NCG purchased inter- 
est. Other new affiliates are Cia. Pro- 
ductora de Oxigeno. S. A.. Monter- 
rey, and Oxigeno de Chihuahua.. S. 
\.. Chihuahua. both producers of 
oxvgen and acetylene. 

The fifth of NCG’s new affiliates 
Electrodos. S. A.. with 
branches in Torrean. Guadaljara and 
Culican, This firm will market the 
products of the other companies, 


is Gases j 


Linde to build 
western gas plant 


Groundbreaking ceremonies for a 
new Linde Co. liquid oxygen and 
nitrogen plant at Pittsbure. Calif.. 
were held recently. 

The plant, being built on 32-acres, 
will produce 300 tons of liquid OXy- 
cen and nitrogen daily when it goes 
into operation in 1960. 

Norman Harris will be operating 
superintendent of the plant, the first 
section of which will be in operation 
in mid-1959. 

\ unique feature of the plant is 
that all equipment has been designed 
to operate outdoors. which is said 
to be a radical departure from the 
normal procedure of producing liquid 


gases. 


eR CUTTING WACHINI | 





Two day weld institute 


to be held Novy. 11-12 


A two-day institute on metals 
and how to weld them will be 
conducted Novy. 11-12 at the Uni- 


versity of Minnesota, Fundamen- 





tals of welding metallurgy, recent 
developments in welding and de- 
sign for welding will be stressed. 

Some of the topics to be cov- 
ered are the use of T-1 steel in 
structural fabrication, functions 
of electrode coating and recent 
developments in welding alumi- 
num. 








Convention chairman. 
speaker set for NOIMA 


Charles C. Graham, secretary- 
treasurer of the National Ornamen- 
tal Iron Manufacturers’ Association, 
has been chosen chairman of the As- 
sociation’s convention to be held Jan. 
9-10, 1959, in Atlanta. 

More than 500 independent orna- 
mental iron firms are expected to 
participate in the convention, trade 
show and exhibit to be held in con- 
junction with it. 

Georgia’s Governor Marvin Griffin 
will give the welcoming address to 
the convention. 


90 Canadian weldors 
qualify as inspectors 

Fifty of the 163 weldors who par- 
ticipated in the Canadian Welding 
Bureau’s home study course on Weld- 
Quality and Inspection passed the 
examinations and will receive their 
diplomas, 

The course was designed when the 
Bureau decided that increased use 
of welding in Canadian industry 
dictated a need for trained inspectors 
to check weld quality to insure their 

(Continued on page 82) 


and slabs with flying start. A welding paper, "Cyclic welding 
methods salvages heavy mill equipment," was presented at the 
convention by R. L. Rectenwald, president of Maintenance Engi- 
neering Corp., Pittsburgh. Rectenwald has authored many ar- 


Auto-BSW for automatic oxygen cutting of hot or cold billets ticles published in WELDING ENGINEER. 
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the new Cadet Regulator 


small, sturdy, efficient and safe ... 











Model L.P. Gauge H.P. Gauge Gauge Color 
Cadet 701 100+ 4,000= Green 
Cadet 703 (POL) 30> 400= Red 
Cadet 703 (Comm'|) 30> 400> Red 





Supplementing the wide variety of pressure reducing devices made by NATIONAL 

of California is this additional set of small diameter regulators available for all 

cylinder gases. Machined entirely out of sturdy and dense brass bar stock to insure 

maximum strength and lasting quality. These regulators are equipped with brass 

gauges, 114” in diameter, with screw-on glass retainers. The gauge dials are col- 

ored to identify the gases for which they are intended. Pre-set adjusting feature 

enables operator to set regulator for maximum desired delivery pressure. Durable 

adjusting screw is machined from Duronze bronze to eliminate thread galling. All 

internal working parts are interchangeable in all Cadet regulator models. Sintered 

bronze filters prevent the entrance of foreign matter. Self-reseating safety relief 

valve (other than for acetylene) affords tamper-free safety. Internal design and , 
material used preclude spontaneous combustion, Stainless steel diaphragms with ' Nalional 
Nylon gaskets and Neoprene seats are for long and trouble-free service life. Deliv- ; = 
ery capacity meets every normal requirement. Here is a regulator which fully 

maintains the high standards for which our products are renowned. 


NAIIUNA Welding equipment COMPONY... 215 tremont street san francisco 5 ieee 
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West-Ing-Arc® Dynamic Reactor greatly enlarges 
the fields of applications for welding and results 
in many “plus” benefits at a small investment to 
the user of any semiautomatic or fully automatic 
welding process equipment employing constant 
potential voltage power source 

[f you presently use West-Ing-Arc equipment, or 
contemplate its use—the addition of the Dynamic 
Reactor results in cost-cutting extras in 
iddition to the efficiencies already inherent in the 
West-Ing-Arc process 

Order this versatile addition to your present 
equipment now! Or write for complete details on 
how this equipment can result in savings. Address: 
Dynamic Reactor, Welding Division, Westing- 
house Electric Corporation, 4454 Genesee Street, 
Buffalo 5, New York. J-22140 


you can Be SURE...1F ITS Westinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS,” CBS TV MONDAYS 





A “triple cost-cutting” EXTRA 
for welding mild steels, 
Stainless and aluminum 


tre INE WA wesr-ino-are: 
DYNAMIC 
REACTOR 


FOR USE WITH AUTOMATIC AND SEMIAUTOMATIC GAS SHIELDED, DC 
WELDING EQUIPMENT UTILIZING CONSTANT POTENTIAL POWER SOURCES 


“ALL-POSITION” WELDING! 
Overhead—vertical up—and down! 
Stability of arc at reduced setting. 


REDUCED ELECTRODE WIRE COSTS! 
Use at least one size larger diameter 
wire with no change in current setting, 
voltage or feed speed. Cost reductions 
from 1¢ to 17¢ per pound of deposited 
weld metal. 


GREATER VERSATILITY! 

Light-gauge metals now may be arc 
welded. No slag removal problems; 
practically no “spatter” . . . finished 
products are ready to paint or plate. 
CO, gas shielding for mild steel hand 
gun welding is practical! 


2 LOW-COST, DUAL-RATED MODELS 


+ Style 427C503G01—150/300 amperes $ So ee 
100% duty cycle—Zone 1 price* 1 5 9 


¢ Style 565D956G01—300 /600 amperes $959 


100% duty cycle—Zone 1 price* 
‘Slightly higher in Zones 2 and 3 


STYLE 427C503G01 


ORDER NOW! 


Watch Westinghouse for New Developments in Welding! 





for hard surfacing... 


MFKAY 





smooth operation 
high deposition oe 


uniform, Z 
wear-resistant deposits 


controlled chemistry 
wide range of analyses 








Years of research, development and experience in 


= 8 
welding electrode manufacturing are combined to make . —_ a 
McKay ‘‘Tube-Alloy”’ the most efficient and economical SS SSS S 
wires for automatic and semi-automatic hard surfacing = SS 
applications. Tube-Alloy wires lay down sound, clean SS SS SS 
weld deposits of controlled composition and hardness. . SS SSS \ 
The closely compacted tubular wires feed smoothly = Sh 

me =~ | SSS 
and evenly. Deposition rates are double or more over PN . SS 
manual operation . . . thus greatly reducing overall es "1 SS ~ 
hard surfacing costs. 1 S 

A) Ss 
HARD SURFACING CATALOG SS 





- COMPANY + 1005 LIBERTY AVENUE * PITTSBURGH my 


Tractor Rails DT) (onal tam adel (-ta) Shovel Rollers Shovel Bucket Teeth 
UBE-ALLOY BU WIRE TUBE-ALLOY 252 TUBE-ALLOY 258 TUBE-ALLOY 218 


























The positive TO control lets the radiographer 
stand well away (up to 50 feet) from the cast- 
ing as he drives the “pill into radiographic 
position. 















doesit 4, 





The man up there radiographing that 2” thick 
steel casting down there will have the job 
done in four minutes He’s doing the job with 50 
curies of Iridium 192 carried 
in this TO412A mobile radi- 
ography unit. 





That's how fast modern gamma radiography ts. 
L = - 


The isotope he’s using (Iridium 192) will give him 
2% sensitivity, too. Matter of fact, you can easily 
get 2% sensitivity in sections up to 6” of steel, 
brass, copper, bronze . . . even lead . . . when you 
match the isotope to the job. 


X-ray 





Makes no difference what you make or buy or sell 


25 South Broodway, White Ploins, N.Y 


(plastics, light metals, fabricated parts, assemblies— 
the list is endless) if it needs radiographic 

“seeing into” for quality control, we have the machine 
(gamma or x-ray) to do it most efficiently. 















If you are confronted by an inspection problem 
why not let our consulting radiographers see what they 
can do for you? It will cost you nothing, may save 
you a lot. Call your local Picker* representative or 
write us outlining the situation. 
One “shot” radiographs the entire girth of 


the casting. Picker Flexible Film Holders are 
quickly taped on, quickly removed. 





*There’s probably a Picker district office 
near you (see your local phone book). 








stop for everything in industrial fluoroscopy and radiography 


ANDREX lightweight portable x-ray units—130 KV, 160 KV, 200 KV, 260 KV and Androscope X-ray Stress Analyzer. 


PICKER x-ray units—5 to 50 KV, 150 KV (stationary and mobile), 270 KV portable, 260 KV heavy-duty, x-ray 
diffraction apparatus, rayproof inspection cabinets. 


ACCESSORIES . . . films, tanks, darkroom sundries, illuminators, everything. 


TECHNICAL OPERATIONS vnits for isotope radiography—sources, equipment, containers for Iridium 192 Cesium 137 
obalt ¢o and Thulium'7°- 
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Previous contact tube design depended en- 


° e tirely on wire cast for limited contact; uncer- 
... that dramatically improves the are iain 


current pickup resulted. New-Longitudinal 


eye . a o wires, brazed at on end, t a chuck t 
stability of your Aircomatic® equipment insure posit are ae 


ve contact 


Physically, this new contact tube with “floating Chuck” is just 
a trifle—a simple set of hardfaced “wiping” wires** inserted in 
the contact tube barrel of your Aircomatic gun. But it gives 
positive, multiple contact with the welding wire at all times 

It ends interior arcing, prevents burnback, galling, insures 
good current pickup, increased current capacity and stable arc 
performance—on Aircomatic welding guns. 

The new wiping action contact tube is available in various 
diameters for the Aircomatic MIGet*, the Aircomatic Pull gun, Welding wire leaves the barrel through a nest 
the Aircomatic push gun (except heavy-duty), and the AMHB 2 
Aircomatic head. Also supplied as standard equipment on all 


longitudinal wires. Wiping action assures 
stable arc performance even with aluminum 
and magnesium wires 
new guns. For complete information, contact your Airco office 
*Trademark On the west coast —_ 
**Patent Applied F Air Reduction Pacific Company 
Internationally — 

Airco Company International 
AiR REDUCTION SALES COMPANY in Cuba = : 

Cuban Air Products Corporation 
In Canada — ; 
A division of Air Reduction Company, Incorporated Air Reduction Canada Limited 
150 East 42nd Street, New York 17, N. Y. All divisions or subsidiaries 


Offices and dealers in of Air Reduction Company, inc. 
most principal cities 








AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT ®* Products of the divisions of Air Reduction Company, Incorporated, 
include: AIRCO — Industrial gases, welding and cutting equipment * AIRCO CHEMICAL — vinyl acetate monomer, vinyl stearate, methyl butynol, methyl 


pentynol, and other acetylenic chemicals * PURECO-—carbon d oxide—gaseous, welding grade COx, liquid, solid (‘‘DRY-ICE'') * OHlIO—medical gases 


and hospital equipment * NATIONAL CARBIDE-pipeline acetylene and calcium carbide * COLTON-polyviny! acetate, alcohols, and other synthetic resins. 
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Last minute news of interest to those engaged in joining and severing materials. 


- « Magnetic-tape tracer is latest in automated welding. 
Expert Welding Machine Co. has developed system that permits 
joining of parts with out-of-tolerance or contour weld 
edges. Carbon-dioxide Mig welding presently is being used 
on automotive component, but system is adaptable to sub- 
merged-are and Mig with other gases. 





- « eRome Cable Corp. has developed new system of electric 
brazing solid and stranded copper wires. 








- « High-speed cutting (up to 75 ipm) of J grooves in heavy 
plate preparatory to welding is said to be possible with 
new Linde Co. device. 





- « Welded sandwiches again are in the news (see April WE, 
p- 41). This time Lukens Steel Co. has succeeded in rolling 
high-strength steel sheet to a width of 160 in.—tops, says 
Lukens, because no other existing rolling facility can 
match its 206-in. plate mill. 











- « Inert (thus safer) synthetic lubricants for oxygen 
compressors make it possible for oxygen producers to boost 
gaseous product to process or pipeline pressure. Lubricants 
are high in cost, but advantages outweigh that factor. 











. « Speaking of oxygen, WELDING ENGINEER has found growing 
trend to on-site liquid installations among fabricators for 
cutting uses. 











- « Steel production continues upswing. But more boosts in 
prices may be in offing, according to some reports, which 
claim past summer's hikes were modest. 








- « Order for 450 miles (about 94,000 tons) of 24-in.- 
diameter pipe was received by Republic Steel Corp. from 
Houston Corp. Pipeline will be used to transmit natural gas 
from Texas to Florida. It's largest single order ever re- 
ceived by Republic's Gadsden, Ala., pipe mill, whose opera- 
tions were described by WE last February. 











- » Are we on way out of recession? One key trend indicates 
we are...industrial production has now recovered more than 
half of its decline. 











The clad material in this process 
vessel is 304 on A 285 Grade C plate. 
Arcaloy 309 Lime electrodes were used 
for the entire joint on all girth seams 
because of variances in the thickness 
of the plate material. 

Approximately 1200 pounds of 
Arcaloy 309 Lime electrodes were used 
for seam joints and nozzle fittings on 
each vessel. 


QUALITY WELDING ELECTRODES FOR 
Stainless Steel 
Mild & Low Alloy Steels 
Cast Iron 
Tool Stee! 
Bronzes & Dissimila v 
Hard Surfacing Electrodes & W 


Critical welds demand the quality of 


\ wa 
P\ AZ ef i\ } 
ARC: Ke) 
STAINLESS STEEL ELECTRODES 


Stainless steel or stainless clad material is used on critical applica- 
tions for its corrosion resistance and high strength properties. The 
nation’s leading fabricators specify Arcaloy stainless steel electrodes 
to retain these properties and to safeguard their reputation. 

Colonial Iron Works, Cleveland, Ohio, has relied on Arcaloy elec- 


trodes for many years because they produce the quality of weld metal 


required for critical stainless welds. They know that they can depend 
on this quality always and in any of the more than thirty different 
analyses of stainless electrodes made by Alloy Rods Company. They 
also know that their distributor, Scott-Tarbell, Inc., can meet their 
needs with “always fresh” electrodes, because they are hermetically 
packaged in metal to safeguard freshness and quality. 

Your Alloy Rods Company representative or distributor has the 
knowledge and products to meet your stainless steel welding require- 
ments. Give him a call or write direct requesting Bulletin AR-102 
Alloy Rods Company, P. O. Box 1828, York, Penna. 


Alloy Rod: Ss Company 


YORK, PENNSYLVANIA ° EL SEGUNDO, CALIFORNIA 


NO FINER ELECTRODES MADE... ANYWHERE 
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LIFT THIS PAGE TO SEE WHY 





The following pages provide 
proof that “Through research, 


there is a better way” 





io s : A ‘ 
Through research a ...@ better 


AO.Smith 
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WELDING PRODUCTS DIVISION 


i 


VILIIWAUKE Wisconsin 





i, PRODUCED BY WELDERS — FOR WELDERS: Because welding is 


Quick guide to A.O.Smith welding machines 


a-c welding machines 


Rated Output 




















. i P " i Welding Range Dut 
= ww, Une Eificeney acter amps. Amps —— ae 
Amps. Volts kw 4 vows : %  @230V @460V min. Max. ° 
Al8U 180 25 4.5 6.35 53/80 71 No Cap 45 25 180 20 
A1l80U 180 25 4.5 6.0 53/80 70 70 37 25 180 20 
A20$ 200 30 6.0 8.35 80 72 No Cap 88.5 30 310 50 
295 25 7.4 8.35 80 72 No Cap 88.5 30 310 20 
HEAVY-DUTY A200E 200 40 8 10.6 75 75.6 70 66 33 30 350 60 
A-C AIOOE 300 40 12 14.2 75 84.5 72 85.2 42.6 60 430 60 
PRODUCTION A400E 400 40 16 18.6 75 84 72 108 54 75 585 60 
WELDERS ASOOE 500 40 20 25.3 75 79 70 144 72 90 670 60 
A650E 650 40 26 30 80 86 72 176 88 200 750 60 
A300 300 40 12 14 75 85.5 88.5 72 36 60 375 60 
A400 400 40 16 18.6 75 86 86 98 49 80 500 60 
A500 500 40 20 23.6 75 85 83.7 128 64 100 625 60 
AUTOMATIC A1000 =—-«1000—t=s 40 40 44.4 85/100 90 80 244 122 250 1250 1 hr. 100% 
A-C Shr. 75% 
a celta ile). | A1500 1500 40 60 66.7 85/100 90 80 366 183 400 1800 . %, 
WELDERS 3hr. 75% 








a-c welding machines 


Rated Output 








Welding R 
Series iw chr. Efficiency toa” fo fom eee Cycle 
= Amps. Volts KW _— Volts “4 % @ 230V @460V min, Max. */o 
A2000 200 40 8 12.4 80 64 77.5 40 20 25 345 60 
D-C A3000 300 40 12 19.5 80 64 77 64 32 45 500 60 
RECTIFIERS A4000 400 40 16 25.0 80 64 75 84 42 55 65D 60 
A6000 600 40 24 34.5 80 69.5 70 124 62 120 730 60 
A8000 800 40 32 45 80 71 76 164 82 200 1050 100 
cali ame: A10000 1000 40 40 57.2 80 70 72 200 100 200 1240 100 
* 7 

RECTIFIERS A12500 1250 40 50 69.4 80 2 70.6 247 123 265 1500 100 





A25000 2500 Information available on request 


(ee 2, A6000CP 600) = 40 24 32 0/50 75 99 82 4) > alee wel 




















MULTIPLE A5000MO 500 745 37.25 40.4 80 92.5 93 55 0 500 100 
OPERATOR A7500MO 750 75 56.2 59.2 80 95 96 73.5 0 750 100 
POWER A15000 MO 1500 73.5 110 117.2 80 95 97 152 0 1500 100 
Yell) tat] 
A2000 AD AC200 40 8 10.1 AC75 AC79 AC76 58 29 AC 7 AC300 60 
DC 200 25 5 10.4 DC 68 DC48 DC76 58 29 DC 5 DC 200 60 
A3000 AD AC300 40 12 15.4 AC75 AC78 AC76 90 45  AC10 AC 440 60 
DC 300 25 7.5 15.0 DC 68 DC50 DC7%6 90 45 DC 7 D0C300 60 
A5000 AD AC500 40 20 25.3 AC75 AC79 AC75 148 74 AC12 AC670 60 
DC 500 25 12.5 25.5 DC 68 DC49 DC75 148 74 DC10 DC 500 60 
A2500 C Model A2500 C is DUAL RATED 250 Amps (a 40 Volts, 60% Duty Cycle 
D-C 300 Amps (a) 40 Volts, 40% Duty Cycle 
CONVERTORS A4500 C Model A4500 C is DUAL RATED 450 Amps (@ 40 Volts, 60% Duty Cycle 
500 Amps (a 40 Volts, 45% Duty Cycle 
A2000 A 200 30 6 67 45 Amps. 200 Amps. 50 
@ @ 
30 Volts 30 Volts 
A2000 WG 200 40 8 80 iO Ames. 230 Amos 
D-c @ @ “ 
GAS DRIVES 20 Volts 40 Volts 
(Air and A3000 WG-S 300 40 12 80 60 Amps. 375 Amps 60 
Liquid Cooled) @ @ 
20 Volts 40 Volts 
A4000 WG-S 400 40 16 80 80 Amps 500 Amps 60 
@ @ 
20 Volts 40 Voits 





GUARANTEE — All A. O. Smith Welding Machines are 

guaranteed to provide for free replacement of any part Through research 4 a better way 
that fails, due to defective workmanship or material, : oat 

within one year from date of purchase. 

BEFORE YOU BUY ANY WELDING MACHINE, investigate this 
line in detail. You'll see why you buy better when you 
buy A. O. Smith job-matched power. . Re 





our full-time business, we can offer you America’s finest 
welder-proved electrodes, machines and accessories. WELDING PRODUCTS DIVISION 
Milwaukee 1, Wisconsin 
MW.231 9-58 LITHO U.S.A A. 0. Smith INTERNATIONAL S. A., Milwaukee 1, Wisconsin, U.S.A 








These are some of the 


tangible’ reasons why 


A.0. SMITH 
WELDERS 
OUT-PRODUCE, 
OUT-LAST 
THEM ALL 


No other line of welders can offer 


all these stand-out advantages. . 


While other welding machine manufacturers 
have been cutting corners on materials, 

on fabricating care, on special features 

A. O. Smith has been operating in the 
opposite direction. New and better (though 
more expensive) materials have been used 
And instead of short-cutting precision 
manufacture A. O. Smith has improved 
their own manufacturing techniques to 
the point where you get premium quality 
at mass-production costs. 


Further, each A. O. Smith machine has 
been fully “floor tested” in actual pro- 
duction. A. O. Smith is one of the world’s 
largest users of welding in its own production! 


Check over just a few of the reasons why 
A. O. Smith welders give you bonus hours 
of un-interrupted production at lower cost 
—with improved welding characteristics. 
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Totally enclosed, pre-lubricet 


ball bearing s-hp fan moto 
big fan Only A. O. Smith 
machines are built with a bi 
forget about-it motor that ne: 
reservoir filling or other cost 
stopping maintenance Bigge 
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Generally speaking, A. O. Smith machines 
offer more open circuit volts than any other line 
And more open circuit volts mean 
more arc stability, faster arc action, smoother 
operation at any setting You get better 


welds, fewer rejects 
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All A. O. Smith machines have it! 
Silicone (Class H insulation) is the newest 
most expensive insulation known to the 
electrical industry. Despite higher 
costs, A. O. Smith is the only machine 
= manufacturer using silicone “right 
across-the-board" on all models 
Silicone permits higher oper 
ating temperatures under peak 
load conditions and absolutely 
prevents coil damage due to 
moisture accumulation 
Longer life is assured 


SILICONE 
INSULATION 


TAILORED TO 
YOUR NEEDS 


MORE MOTOR 
—MORE FAN 


OPERATIONAL 
FLEXIBILITY 


constant potential 





See the model ratings on the back 








On A. O. Smith units, coils are not 
only vacuum-impregnated, they're also 
precision wound. Result: They're 


resistant to moisture and there's no 


possibility of chafing each time an 
arc is struck. This double protection 
results in stepped-up efficiency 
for years on end 


DOUBLY 
PROTECTED 
HUES 


Through resea mS) 








.@ better way 


WELDING PRODUCTS DIVISION 


he Milwaukee 1, Wisconsin 


page and check with your “man from 


A. O. Smith" for comprehensive details... A. 0. Smith INTERNATIONAL S. A., Milwaukee 1, Wisconsin, U.S.A. 
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BETWEEN PASSES 


costly tribute 


foronto citizens in the neigh- 
borhood of 123 Eglington Ave. 
East, heard thunder of a different 
sort during a severe storm on Sep- 
tember 6. Approximately 1,800 
tons of structural steel—the frame- 
work for what would have been 
Union Carbide Canada Ltd.’s new 
l1-story headquarters building 
came crashing to th: g-ou:cd. This 
was to have been an <¢l!-welded 
structure, but at the time of the 
collapse, upper portions of the 
building had not yet been welded 
and were held together with erec- 
tion bolts 

Why did the collapse 
Will it give welding a black eye? 
These are important questions, 
and they’re best answered by a 
man on the scene: R. M. Gooder- 


ham, director of the 


occur? 


Canadian 
Welding Bureau. In the following 
letter to WELDING ENGINEER, Mr. 
Gooderham presents his extremely 
interesiing Views. 

This disaster has been a great 
tribute to welding and to all those 

concerned with it. At present, 
it is not Known why the building 
collapsed, but we have heard one 
suggestion that it was due io de- 
fective welding. Actually, it is al- 
most unbelievable how the welds 
stood up, and this is particularly 
the reaction of those who perhaps 


are not familiar with welds. 


The structure went down dur- 
ing a lightning storm with high 
winds gusting to 50 or 60 miles 
per hour. We understand there is 
evidence that one of the guy wires 
was struck. Upper parts of the 
building had not been completed, 
and girders and upper column sec- 
tions were temporarily bolted into 
Possibly these broke 
away, crashing down through the 
rest of the building and collapsing 
it almost like a pack of cards. 

“The hold-down bolts of the col- 
umns pulled out, and each fell in 
a direct line upon the others. Some 
of those columns contained ma- 
terial nearly 4 in. thick, so the 
forces involved were obviously tre- 


position 


mendous. Great 36-in. girders were 
twisted in all directions—particu- 


larly some of those which fell over 
the reinforced concrete vault. 

“With all this destruction, there 
appears to have been only one 
weld which parted in the crash 
This weld was in one of the col- 
umns badly bent over the vault. In 
this respect, however, it should be 
understood that welds in columns 
are only partially completed. In 
other words, they do not have a 
full cross-section since they are not 
expected to stand any appreciable 
stress other than compression. 

“So impressive are the results 
that we have made arrangements 
to conduct tours of engineers and 
architects over the site. We also 
plan to publish illustrated literature 
for general circulation to show the 
non-destructibility of properly weld- 
ed connections. [Though it was a 
most unfortunate occurrence] we 
doubt if ever before there has been 
such a major test of a welded 
structure- 
quality.” 


and such proof of weld 


“Exploring ... stars” 


Readers of WELDING ENGINEER 
will remember the thorough re- 
porting job in articles written by 
Clyde B. Clason when he was man- 
aging editor of this magazine. 
Clyde, who has more than just a 
few books to his credit, has now 
authored an extremely interesting 
work on astronomy. Entitled “Ex- 
ploring the distant stars,” the book 
is written for the layman who can- 
not always understand the more 
complicated texts aimed at profes- 
sional astronomers. 

Published by G. B. Putnam's 
Sons, New York City (in Canada 
by Longmans, Green and Co., To- 
ronto), the cloth-bound book has 
384 pages and is priced at $5. 

“Exploring the distant stars” is 
really four books in one. The first 
section deals with “Mapping the 
heavens,” with sections two and 
three discussing “The attack on the 
stars” and “Stars in action,” while 
the fourth has us “Exploring the 
galaxies.” 

Since the advent of earth satel- 
lites, there has been a_ greater 
awareness of, and interest in, outer 
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space, which gives a timeliness to 
this book it might otherwise not 
have enjoyed. Ranging over the 
whole of astronomy, Clason takes 
us from the star gazers of Babylon 
to the most recent developments 
in astronomical science. 

The volume opens with simple 
facts about constellations and the 
manner in which stars were named, 
gradually working the reader into 
more difficult phases of astronomy 
in pleasant doses. 

Clason weaves a graphic tale 
of the universe. 


slogan du jour 


WE hoped for welding industry 
support in its recent campaign to 
help the public “Remember Sep- 
tember—National Welded Prod- 
ucts Month.” Support it got 
sometimes in unexpected 
Consider, for example, the action 
taken by Fibre-Meital Products Co.., 
Chester, Pa. 

Most of the F-M boys, reports 
Sales Manager Charlie Bowers, Jr., 
tie on their noontime bibs in 
Shooster’s Restaurant at Ninth & 
Flower St. in Chester. So what did 
they see on the menu each day 


ways 


sandwiched between the charcoal- 
broiled club sirloin steak and the 
pan-fried baby 
onions? The 


steer liver with 
“slogan of the day.” 
naturally: Remember September 
National Welded Products Month! 

Hope the F-M crew will get the 
same fine cooperation from Shoos- 
ter’s for the new WE/AWS-spon- 
sored campaign to “Remember 
April”—the month in which Na- 
tional Welded Products Week will 
be observed in conjunction with 
the annual welding show 


forecast—biggest yet 


Reports of advance space res- 
ervations for the 1959 AWS show 
in Chicago indicate this one will 
be the biggest yet! Thousands of 
visitors — from 
overseas—are expected to attend 
the technical meeting April 6-10 at 
the Hotel Sherman and the Weld- 
ing Show itself at the International 


Amphitheatre April 7-9 


-including many 





4 in 1 


2in 1 


WELDERS/ 
POWER PLANTS 





FIREBALL AMPERAGE RANGES 


Tungsten Inert Gas Metallic Arc 
DC AC DC AC 


35-100 35 75 35- 80 35-100 
Hercules (Lycoming design) 85-225 65-160 75-173 65-160 
air cooled engine 170-375 150-375 125-350 110-400 


DAH-350 FIREBALL four-in-one model is the only complete unit made to incorporate an ac-dc 
welder for (1) metallic arc, or (2) tungsten inert gas welding, plus (3) ac power plant, and (4) 1 
KW dc power while welding. Twelve separate amperage ranges as shown above. Additional 
standard equipment features include a polarity switch, either continuous or ‘‘start only’’ high 
frequency and an automatic inert gas control panel with solenoid valve and postflow timer. Rated 
output at 100% duty cycle: 250 amps de tungsten arc; 300 amps ac tungsten arc. Generator: 
10 KW of 115/230v, single phase, 60 cycle ac. 


DA-300 BIG RIG. Combination ac-de welder, plus an ac power plant, plus 1 KW of de power while 
welding, give this model three-in-one versatility. Generator rated at 10 KW of 115/230v, single 
phase, 60 cycle ac. Welding ranges in amperes are: (dc) 75-175 or 125-350; (ac) 65-160 or 110- 
400. Rated output at 100% duty cycle: 250 amps de at 40 volts and 300 amps ac at 40 volts. 


D-250 ROUSTABOUT provides a two-in-one arrangement whereby either of two de welding current 
ranges — 75-175 amps or 125-350 amps — and 1 KW of 11 5v dc auxiliary power are available 


simultaneously. Rated output is 250 amps at 40 volts, 100% duty cycle. Generator produces 10 
KW of 115/230v, single phase, 60 cycle ac. 


All models offered with skids or trailers. Complete specifications and prices sent promptly. fniller 


. 
= * Electric Manufacturing Company, Inc. arrreton, wisconsin 


EXPORT OFFICE: 250 East 57th St., New York 19, N.Y. © Distributed in Canada by Canadian Liquid Air Co., Ltd., Montreal 
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How Ni-Rod “55” 
builds up worn 


cast iron... 
keeps repair 
cost down 


When the owners of the M V Sun- 
princess heard it would cost them 
over $7,200 to replace all six worn 
ship pistons, they quickly called in 
J & R Weir Ltd., Marine Engineers, 
Montreal. 


These engineers in turn recom- 
mended a Ni-Rod “55”* repair job 

welding to be done by Welding 
Engineers Ltd., Montreal. 


Wear ran as high as ¥g inch on 
some of the piston ring grooves. But 
with Ni-Rod “55” Electrodes, weld- 
ors soon had all six pistons back in 
the ship at a total cost of $2,450 —a 
saving of over $4,750. 

How they did the job 
with Ni-Rod “55” 


Using Ni-Rod “55” Electrodes, they 
welded cast iron inserts into posi- 
tion on the pistons to offset the worn 
areas. The pistons were pre-heated 
to 500 F and each of the 6 inserts 
welded into position with two passes 
by manual arc-welding. After weld- 
ing, the pistons were covered with 
asbestos to cool. Ni-Rod “55” elimi- 
nated the need for post-heating. 
Then the machined 
and returned to the engine. 


pistons were 


For your jobs 


Ni-Rod “55” can be used to build 
up worn areas in almost all cast iron 
parts. Auto, truck, or ship pistons. 

valve seats ... cylinder walls... are 
just a few. And the cost is just a 


fraction of what replacement would 
cost. What’s more, with Ni-Rod 
“55”, the repair is done quickly and 
easily. Welds are strong, sound, 
highly machinable. 


Keep Ni-Rod “55” in mind for 
building up worn areas on cast iron 
parts. Even better, have a supply of 
Look in 

under 
“Nickel” for your local supplier. 

And write for “Repair Cast Iron 
Parts Quickly and Easily” for the 


complete Ni-Rod “55” 


these electrodes on hand 


your classified directory 


story. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


4s 
67 Wall Street JN New York 5, N. Y 
ance, 


INCO WELDING PRODUCTS = 


electrodes + wires «+ fluxes 
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YOU CAN'T BEAT ATLAS TOMAHAWKS 
FOR QUALITY! 


Ask your welding supply dealer to show you the Atlas line of weld 
cleaning tools. Whatever the nature of your job there’s an Atlas 
tool designed for it. Welders like them, their balance and feel and 
get better production with them. 


ATLAS WELDING ACCESSORIES INC. 


707 E€. LEWISTON AVENUE, FERNDALE 20 (DETROIT) MICH 


Letters... 


Letters should be addressed to: The 
Editor, WELDING ENGINEER, P. O. 
Box 28, Morton Grove, Ill. No letter 
will be published unless signed, but 
your name will be withheld if re- 
quested. 


WE in Classroom 
a 


part-time weldina 

r 
San Jose City College 
to thank you for your timely 


U 
The 


tundamentals of welding 
ering, (August, 1958, p. 49) 


to 


secure permission to 


timeograph this material for 
cr 


edit the origin of’ 


m reading 
cles and edi 
ciassroom 
designed 
hose weldors who wish to 
skill of Tig we 


As an instr 


of whom have 

years or more 
students to the subject 
ontained in the Welding 
they leave my class G 


ontinued to 


Jesse Edwin Goss 


Precious issue 


make some 
1958 Fact File 


commer 


issue. We consider this document inval 


a few pages 
information on 
any type of welding equipment or 
plies we are interested in. 


able to our firm because in 
ve can find sources of 
sup 
We hope to receive the 1959 issue 
which we will consider the most 
precious document in our welding 
orary 


EFTI Engineering Consultants, Ltd 


Chicago 
Re The meaning of weldability 
(Mid-June Fact File, 1958) . . . congratu 
lations on publishing a fine, long sought 
summary on a much misunderstood sub 
ject 
T. F. Luga 
Welding Engineer 
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... HELIARC Cutting turns hours to minutes 


Before: lt took 14% hours to chip an 18-inch 
hole in an aluminum dome 


NOW 


HELIARC Cutting. 


%e-inch thick. 
The hole is cut in one minute—with 
Before: A 54-inch diameter dome hole in 
s-inch rolled aluminum plate required about 
5 hours, with chipping hammers. NOW 
Manual HELIARC Cutting does it in about 414 
minutes, 
HeELIARC Cutting employs an extremely 
high-temperature, high-velocity are that gives 
cutting speeds up to 1000 inches per minute 
on \4-inch-thick material. It makes saw-like 
cuts, either square or beveled, in materials 
up to 3 inches thick... and, you can take the 
torch to the work. HELIARC Cutting is equally 


effective on aluminum, stainless steel, mag- 
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nesium. copper, carbon steel, or cast iron. 

See for yourself ask your nearest LIND! 
representative to prove that HELIARC Cutting 
slashes time and labor costs over conventional 
methods. Call vour local LINDE office today! 
Or write Box WE-11, LinpE Company. Division 
of Union Carbide Corporation, 30 East 42nd 
Street, New York 17, N.Y. Offices in other 
principal cities. In Canada: Linde Company, 


Division of Union Carbide Canada Limited. 


UNION 
fey -\>i=j) 2) = 


Heliar and “Union Carbide” are registered trade-marks of Union Carbide Corporation, 





HOW YOUR NEXT JOB 
WILL BE HANDLED 
FOR LESS COST 


For lowest cost, Weldynamics indicates that both 
AC & DC welding currents are needed to take full 
advantage of today’s high-speed electrodes. One 
machine, Idealarc, fills this need . . . does the work 
of two welders. As a result, you need fewer 
machines, work scheduling is simplified, there are 
fewer machines standing idle. 

Lincoln men, trained in Weldynamics, will show 
you how to apply these cost cutting advantages to 
your specific jobs—with the latest methods and 
electrodes available today. 





Idealarc 180, 250, 300, 400 and 
500 amp sizes. Available as AC 
or AC/DC welder. Can be pur- 
chased with AC only, adding DC 
later. Operates on single phase 
power. Write for Bulletins SB-1364 
and SB-13 43 








Or 


\\\ | | | | / / 
~ WY 
The World’ Largest Manufacturer SAA! 


nea ts 


of Are Welding Equipment 


© 1958 The Lincoln Electric Company IINC OLN 


THE LINCOLN ELECTRIC COMPANY, DEPT. 1747, CLEVELAND 17, OHIO 
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et: Welding 
Engineer 


ESTABLISHED [916 


Your stake in welding 


Lk DUCATION CONTINUES TO BE the largest need in the welding field. W/ 
has discussed this subject for years, and while some headway has been 
made, particularly through the Foundation for Education in Welding 
much still remains to be don 

\nvone in welding who has a “friend at court” in an engineering 
school can benefit himself by taking a litthe time out to sell welding 

\ good start would be to find out what the Dean of Engineering 
Knows about welding. If his knowledge is slight, then perhaps FEW’s 
pamphlet, Modern Welding Practices, would enlighten him. The Na 
tional Welded Products Month reprint trom WELDING ENGINEER’s Sep 
tember issue, also being distributed by FEW, will show him how impo 
tant welding is to everyday living 

If he does not have these two “tacts of life” on welding, see that he 
and the professors of mechanical and structural engineering get them 

Such action may sell institutions on the idea of instructing more stu 
dents in welding. At | f point up welding as more tl 
a shop course. 

We now have the school interested in dispensing welding information, 
but what to use for information? This is where industry can help 

In the past, we have suggested that manulacturers of welding equip 
ment and supplies might want to contribute to educational programs 
Untortunately, this hint has generally tallen on dealt ears 

However, users of welding mieht wish to participate in such a pro 
eram. In the long run, they would benefit most, since they would obtait 
the services of competently trained welding engineers. Scholarships 
granted to FEW or to specific schools, or simply the act of contributing 
information and photos of up-to-the-minute jobs and developments 
would be helpful. 

The information and photographs could even be developed into le 
ture series for professors teaching welding design, fabrication or fun 
damentals of welding enginecring 

This is one of our biggest jobs. It can be done piecemeal by FETV, on 
through the cooperative cflorts of many IW/ readers. Your stake in weld 


ing is like your stake in anything else. The returns are directly propon 


tionate to the eflorts expended 


What returns do you want from welding? 
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Carl Brainard, Sacramento, California, cut 
ting steel plate with 44-year-old Victor torch 
butt and 38-year-old cutting attachment 


3 


This old-time torch 
tells why . 


The man 
on the job 
likes Victor 
Equipment 


IT’S LONG-LIVED—Back in 1914, Brainard Bros., Sacramento, _ tions required in fabricating and repairing mining, 'ogging and 
Calif., bought one of the first Victor welding torches, direct sawmill equipment 

from L. W. Stettner, pioneer welding torch and safety regula 
tor inventor, now president of Victor Equipment Company. Six 
years later Brainard Bros. added a cutting attachment. 


IT’S RELIABLE—Victor’s current model cutting tips and weld- 
ing nozzles fit it perfectly—proof of Victor's lasting reliability 


You, too, can get this kind of service from Victor welding and 
IT’S FLEXIBLE—This outfit (shown here) has been in constant cutting equipment. Ask your dealer to demonstrate why it 


use ever since on the wide range of welding and cutting opera- pays to standardize on Victor 





VicIOR EQUIPMEN] COMPANY 


Mfrs. of welding & cutting equipment; high pressure and large volume gas regulators; hardfac 


ing rods, blasting nozzles; cobalt & tungsten castings; straightline and shape cutting machines 





844 Folsom St., San Francisco 7 + 3821 Santa Fe Avenue, Los Angeles 58 
1145 E. 76th St., Chicago 19 


Menzies & Co., Wholly-Owned Subsidiary 
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A MESSAGE TO MANAGEMENT 








weldor with 
all 


recently received from a 
learne d hy 


His name 


is a lesson to he 


recent iob 





The following is an open letter to management which WELDING ENGINEER 
30 years 
from 


is withheld for obvious reasons. 


WE 
expertence in 


Ed 


feels 
his 


experience there 


this man’s 


most 








ARI their 
technical problems with a qualified welding engineer ? 
If a 
your welding engineers and supervisors qualified it 


" 
the 


YOUR WELDORs free to meet and discuss 


“chain of command” method is practiced, are 


latest welding techniques ? 
If you are in management in the welding industry 


and cannot answer an honest Yes to these questions, 
vou do not deserve yout position. 

Why are code-qualified weldors placed under sheet 
metal and machine-shop foremen? This is definitely 
nol qualified supervision. | have worked in welding 
f still the art of 
bead a most fascinating phenomenon, 


Wor ked 


a welder. inspector, supervisor 


rr 30 vears. and consider laying a 


| have with many processes on various 


metals as and man- 


ager. | may be working for you now, and the shop 
described below may be your shop. 

Recently | started on a new job for a large. inte1 
nationally known company whose small division is a 
new addition to my area. We fabricate large welded 
structures, pressure vessels and numerous other welded 


Materials are | 


parts classed as nonferrous and exotic. 
\bove-average 


wages and a new. well-ventilated 
shop helped me dec ide this would be a 2ood place to 
work. | had met two of this company's welding en 
The 
fact that | would be working under them, with skilled 


weldors as supervisors, was the final convincing factor. 


oeimee4rs 


and both talked the weldor’s language. 


I had visions of the newest and best equipment 
and a good clean weld shop. What a pipe dream! 
| ran into the greatest disappointment of my life. 

W hile the 
weldors with whom I had worked on previous jobs 
This 


satisfy the foreman as to my experience. and he did 


being interviewed by foreman. several 


stopped to greet me. recognition seemed to 
not mention a shop test. Disappointment number one. 

Some had filled out all the 
forms and had started my first day on the 


| received my second disappointment. The fore 


days later, when | 
necessary 
ob, 
man assigned me locker space, a tool cupboard and 
machine. 


a welding Any good weldor appreciates a 


decent welding machine—but | have seen better equip- 
ment in many “joe magee” shops. 

The foreman was called away before he could as 
sign me a specific job, so I cleaned the work area 
and straightened the lead cables. In a nearby cup- 
board | noticed some nearly-new leads, new electrode 
holders and a short, lightweight whip. I connected 
them and got the unit in working order. 

Still having no job assignment. | offered to help 
the other weldors with their jobs. 1 noted that thei 
equipment was In poor condition. 


During lunch, each weldor openly stated he re- 


sretted leaving his last job. By this time I was feeling 
disappointments keenly. but pride would not let m: 
openly admit it. 

When we returned to the job. I 
so | asked one of the older weldors to introduce 
to the for pub 


lication. his reply informed me that “the supervision 


was still a helper. 
me 
Toned down 


weldine supervisors, 


here doesn’t know a-c from d-c.” 

Remember that the cost of som 
which totaled 
dollars. This was code work. and almost every known 
testing method he check the 
the dimensions 
only a few thousandths of an inch. 


weldments on 


we were working many thousands of 


would used to welds 


Tolerances allowed in finished were 
It soon became apparent that if there were ny 
doubts had 


welding problems. I could: 


(and we technica 


1) look up the informa 
own handbooks or. / 


plenty) concerning 
tion in 
both of 

The first time | requested the foreman to contact 
the 
weeks. That was when I learned the foreman had only 
a machine-shop background and no knowledge of 
modern welding processes and procedures. 

After 


man 


my Zs telephone one or 


my engineer friends, 


the welding engineer, | was in doghouse tor 


months and 
the 
But on several occasions he attempted to secure the 


many the 


t¢ “ 


many requests, fore 


did call in welding engineer a times. 
information by phone and relay it. and at times this 
information was wrong simply because he was igno- 
rant of welding terminology. 

In this particular plant. the maintenance peopl 
will not perform repair work on any machine until 
they have a written request from the shop foreman. 
(nd since the weld shop is under machine-shop super 
Vision, it is only natural for the foreman. a machinist. 


to ignore the weldor’s needs. 

We do not know the yardstick used when selecting 
the 
put into rework, and the number of units that must 
be written-off and scrapped. We follow 


we know are not as efficient as they could be. 


supervision. We can only see extra man-hours 


procedures 
If vou are head of the manufacturing department. 


be the about. | 
working for you. And if you are in management, | 


you may one Im writing may be 


know you have placed men as supervisors of your 


weld shops who could not hold jobs as weldors’ 


helpers in a “joe magee” shop. 

Remember. a well-supervised weld shop is a source 
of profit to management, and it is a pleasure for 
weldors to work in such a shop. But a poorly equipped 
and supervised weld shop is just a breeding ground 
for financial losses. for the loss of employee morale, 
and for ulcers. 
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FIG. | (right): vessels fabricated from commercial 
45-deg long-radius welding fittings following 
hydrostatic bursting test. Elbows in vessel at left 
were forged for Canadian Clyde from British steel. 
Other vessels contain fittings forged by two 


U. S. companies from American steel. 


FIG. 2 (below): locatic 
Charpy V-notch spe 


The effect of arsenic 





on mechanical properties 


of welds in mild steel 


by D. Canonico and H. Schwartzbart 


ARSENIC’S EFFECTS on the mechancal properties of welds 
in mild steel was the subject of an investigation just 
completed by the Metals Research Dept. of Armour Re- 
search Foundation 

Specifically, the study was directed toward a determi- 
nation of arsenic’s role in the behavior of welding fittings. 
Sponsoring the research was a Canadian manufacturet 
which markets the fittings forged from British-made steel 
corresponding to ASTM A106 Grade B. 

Several of this firm’s fittings were employed in the 
investigation, as were fittings manufactured by two U.S 
firms from American-made A106 Grade B steel. The 
reason for the introduction of American-made fittings 
was the fact that steel produced by the British process 
can have an arsenic content at least 10 or 20 times greater 
than that of U. S. stee! 


*The authors 
the Armour Resea? 
Chicago. 


ls Research Dept. at 
titute of Technology 


32 


Prior investigations on the effects of arseni 
failed to provide needed information on the performance 
of welding fittings. A great deal of work has been done 
on the effects of phosphorus, sulphur and other elements 
on impact properties of steel. But arsenic’s effects have 
been relatively neglected—especially in welds on the steel 
in question 

The study undertaken by ARF’s Metals Research Dept. 
onsisted of three phases: 

1. The bursting strength of vessels fabricated from 
commercial welding fittings. 

2. The bursting strength of vessels fabricated from 
laboratory steels. 

3. The impact properties of laboratory steels contain- 


ing various arsenic and phosphorus levels. 


As the investigation commenced, commercial weld- 
ing fittings (45-dege long-radius elbows) manufactured 
by the sponsor and by the two American companies were 
welded into the small vessels illustrated in Fig. 1. All 
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INGOT 
NO 


As 
% 
0.02 
O31 
O75 
.080 
.107 
.201 
-032 
o74 
032 


! 
2 

3 
a 
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6 
7 
8 
9 


ENERGY ABSORBED, FT./LBS 


FIG. 3 


Charpy V-notch impact 


rves show test results as energy 
absorbed vs. testing temperature. 





P 
% 
0.009 
-009 
-O'l 
009 
009 
012 
054 
059 
o65 








1 A 








fittings were nominally identical in .dimensions, having 


outside and inside diameters of 2.875 and 2.469 in.. 


respectively. 

Welding was done with E6010 ele trodes. and multiple 
passes were used to conform with the customary produc 
tion technique. All of the vessels were welded in an inden- 
tical manner, The girth welds joining the pairs of 45-deg 
elbows were radiographed 100° before « aps were welded 
on. These welds were sound in all cases, and no differ 
ences were observed among the three lots of fittings. 

Three vessels were fabricated from the fittings of each 

inufacturer, and all were hydrostatically tested to de- 
struction at room temperature. The fittings from each 

inufacturer also were analyzed for chemical composi- 
tio 


Results of bursting tests and the chemical analyses are 
siven in Table Ll. (The burst vessels are shown in Fig. 1.) 
The table indicates that the Canadian fittings, made from 
Britis! 


the 


steel, contained 20 or 30 times more arsenic than 


American fittings. But there was no significant 


+40 +90 
TEMPERATURE, °F 


+140 


difference in the strength of the 
various fittings. 

The difference i strength that 
attributed to an actual difference thickness, al 
though all fittings had the dimensions 


Failure of all vessels occurred in ductile fashion 


vessels 


n 


Was served ¢ 


oO 
in wall 


same nominal 


and was 
preceded by considerable plastic flow 


For the second phase of th: three 
split heats of steel with a base composition conforming 


to ASTM 


into 


investigation. 


{100 Grade B were induction melted and cast 
ingots. These 110-lb. 5°, eon 
tained various arsenic amounts at two general phosphorus 
levels. 


in.-diameter ing 


rots 


Sand molds were utilized, but porosity-free ingots were 
cast only after initial experiments showed that it was 
necessary to thoroughly kill the heat with approximately 
2 lb of aluminum per ton of steel in the furnace before 
adding arsenic in the ladle. Arsenic 


of maste1 containing 


the 
Re 


was added 


lO 


in 


form a alloy 


arseni 





INGOT 
NO 


As 
% 
0.02 
O31 
O75 
-080 
-107 
.201 
032 
.O74 
-092 


Pp 
* 
0.009 
.009 
Ol 
.009 
.009 
O12 
-054 
.059 
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EAVAGE FRACTURE 


CL 


NOvb wd — 


o@ 


PERCENT 





1 


FIG. 4: impact data based on 
percent of cleavage fracture. This 
percentage was obtained by 
visual estimation on frac 
ture surface. 








-10 +40 


TEMPERATURE, “°F 
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75 pt ol the investigation 
@ LOW PHOSPHORUS 


X HIGH PHOSPHORUS 


ingot material was hot forged 
plates 5 in. wide and ®, in. thick. With an E6010 
1 single weld bead was laid longitudinally 
ilong the center of the plate 
Ch irpy V-notch specimens were then cut from the plate 
manner shown in Fig. 2. The base of the V-not 
located at’ the intertace between weld metal 
it-aflected zor 1 point determined by etching 
tesults of the impact tests are presented in Fis 
rey absorbed testing temperature. and in Fis 
percent of cleavas lracture vs. testing temperature 
wture was obtained by 
the fracture surface 


ecrvstalline appearance ot 


TRANSITION TEMPERATURE, °F 


lo evaluate arsenic’s effect on the transition tempera 
it high and low phosphorus levels. it is necessary 

1 measure of the transition temperature. Criteria 
insition temperature utilized in previous investiga 


have included the temperature at some arbitrary 








i 
0.10 0.15 evel « ! or at some arbitrary percentage of maxi 
C CONTENT, PERCENT 





me arbitrary percentage 
FIG. 5: effect of arsenic content on transition temperature, based 


on 90% cleavage fracture criterior xamination of the data disclosed that the 


the purposes ol this examination 
mainder of the alloy i rl ) ; ! bh ad « percent of cleavag fractt There 
Table II presents cl ca mpositions of the labora re. from Ur of 


percent ot cleavage tracture vs 


tory heats. It can | n tha t of the ingots contain perature correspondit e to 90 


as little arsenic F ct ¢ lal can fittings is determined. These values are plotted 
insition temperature as a function ot 


Ingot No. | 
added to the cast 


ilimately be drawn 
; — ) | ’ 
content was noted ». But if one were to draw 
S s.] “tt ti “Wa< aia . I ivzed | | } 
pom ie ed 4 ss j : ; I ”) ) as has been done with the 
It was found to « 


' slope indicates that 0.0] arseni 
Armco Steel Corp if CO ved the fact that Arm a 


insition temperature about 2 | 
iron can. indeed. cont hi h arsenic. So the de 


iv. use of the least squares method to determine 


sire to include ar vot \ practically no arsenic was wn through the low 

‘ ’ * i 
ious te dl } 

obviou ly def ale sphorus data é >of 1.0 F increase in transi 
Tr Ss o he jl ere I aL oO oO S | ( ( j 

After casting. the i is W ( ito remove surtat temperature ) ) ( The data indicate 

\ 


defects and forged to th ! rea size cited below that the effect of ! ‘ ) the same whether the 


P e i sphorus level is lo oh CTOSSeS 
art: o y = tt ! \ Oo lorgec oO - ) 
4 e 7 * re hot . | ' \ further question may be raised as to why hig 

j-1n.-diameter bat rom the bars -In.-long pipes gendintes ddecls have transition temperatures no ve ee 


a | 
) 


were machined with ‘ d nd inside diameter of 


qqeeee those of low phosphorus steels—in other words. why 
2.875 and 2.469 i: 


= line for high hosphorus steels does not lie above 
Small pressure \ eC! nade from. these 
pipes in a manner ide1 i » that used on the commer! 
cial welding fitt ommerci nd caps were also 
used in conjunction with | atory steel pipes to make 
these vessels. whi: el I ivdrostatically tested to 
destruction at 1 | it 

Results of the test e p d in Table Ill. and 
it can be seen that arset id 3 dverse effect on burs 
ing strength. Ingots 2 and 4, wl came from heat B 
(Table IT). containe ) ntrapped sand seams which 
lowered bursting st 


Failure occurred | tile tas ! by a long 


itudinal 
split—just as it did tl \ fabricated from 
commercial fitting xception to this was a vessel 
made from ingot wil ontained an unsound 
weld and failed in 
ugh an ad in ‘Welding Engineer’ magazine over 
To provide material for impact studies—the third 
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low phosphorus steels. since phosphorus Is 


be a potent factor in raising transition tempera 


Phe answer may be found in the fact that the high 


losphorus me 


the 


esl 


In brief. here 


> 


Tar 


rease in transition temperature on ad 


ast 


ot fittin 


} } ! 
mene 


his 


] 


il 


es made 


th 


ots 8 and 9 contained only 0.14 car 


low phosphorus ingots contained 0.18 to 0.20% 
spite of the fact that all heats 
The re 


<pected increase in transition temperature du: 


occurred in 
to the same nominal carbon content. 
ease In phosphorus content was offset by the 
carbon content of the high-phosphorus heat 

to the 2.7 | 
O.O16, 


increase in transition tempera 


ed by arsenic (it must be emphasized 


irsenic may, in fact, be less potent than this 
to relate results reported hy Rinebolt 
that a O.OL', 


increase of carbon and phos 


eases transition temperature of a normalized 
steel 5.2 F and 14 F. respectively. However 
Rinebolt’s data that 


recent investigation. is impossible he 


parison 


the 


between and 
sensitivity of impact transition temperature 
steel 
fact that utilization of 
than 


| the rences wm processing and espe iatly 


a weld bead in the 


a subtle difference 


are the conclusions reached by the 


= for each phase ot the test program: 
burstine tests of 


temperature hydrostatic 


sels welded from commercial 15-dee long-radius 
significant difference in 


fittings 


os disclosed 
el American 
the 


containing 0.003 


irsenic and sponsors fittings 


contain 


temperature hydrostatic bursting tests 


laboratory-melted 
to 0.2% 


welded from steels con 


ing from 0.02% disclosed 
arsenic content on strength. 
to-brittle 
{106 Grade B base steel containing a 
Phe 
se interpretation of data reported here shows 
k per 0.0L" 
irsenic content at phosphorus levels of about 


d 0.00%; 


] | 
ductile 


ASTM 


is not appreciably increased by arsenic, 


impact transition tempera 


Therefore, the transition temperature 
from British steel is no more than 16 | 
in that of 
ttributed 


fittings made from American steel. 


to the difference in arsenic content 


between the steels and neglects any other compositional 


difference 
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Table I—Chemical composition and bursting strength 
of vessels fabricated from commercial fittings 


Chem cal com acitinn | + ctrenagth® 








*__Tests run in triplicate 








Table Il—Chemical composition of laboratory steels 








*—Not analyzed 








Table III —Bursting strength of vessels 
fabricated from laboratory steels 
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*—Triplicote tests 
a—Sand seoms in the machined pips 


b—Failed in weld due to lack of fusion (determined by X-ray) 
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THERE ARE EXACTLY 37 different welding methods—and 
before a welding engineer can resolve any design prob- 
lem. he must decide which one will best serve his needs. 
Such selection not only requires knowledge of these 
various methods. but knowledge also of the product's 
service requirements. For example, in many instances the 
welded product will be inspected upon completion. 
Welds made by any of the are processes can be readily 
radiographed. However, radiographic inspection is not 
entirely suitable for flash welds because the welded joint 
is a narrow line. And again. some welds can be inspected 
by magnetic particle examination, but still others cannot 


(e.g., furnace copper brazing 
Equipment portability can also become an import 


tant factor in selecting a welding process. On some jobs. 
large welding machines installed in permanent locations 


Part III 


The fundamentals of 


WELDOR displays correct technique for 
making vertical groove weld when 


using manual metal-arc process 


welding engineering 


must be used: in other cases, the equipment may be so 
portable that welding can be performed anywhere. 

Essentially, welding processes differ from one another 
in one or more of four distinct areas: (/]) heat source, 
(2) means of preventing oxidation or other contamina- 
tion, (3) necessity and means of adding weld metal, and 
(4) whether the application of pressure is required. 

Major heat source for welding is electric power, which 
is used in all art and resistance welding processes, as 
well as in induction welding and brazing applications. 

Other heat sources include electrically-caused molecu- 
lar breakdown of hydrogen (atomic hydrogen welding) : 
combustion of gas. oxygen and acetylene or oxygen and 
hydrogen; combustion ot coal, carbon OI other solids 
(forge welding): and chemical reactions (thermit weld- 
ing). 


Protection of the molten metal against contamina- 
tion must be effective to preserve a weld’s metallurgical 
qualities. Shielding agents normally are gases, liquid 
flux and solid granular flux. Inert gases (helium, argon) 
and reducing gases (hydrogen. carbon dioxide) are very 
effective in protecting molten metal from oxygen and 
nitrogen. 

Flux applied as a solid material (e.g.. in oxyacetylene 
brazing) is converted by heat to a liquid which shields 
the metal against contamination. The third method, solid 
granular flux, excludes oxygen and nitrogen both by 
surrounding the arc zone, and by becoming a molten 
blanket within the arc zone 


Welding processes differ radically in the addition 


36 


by T. B. Jefferson ... Editor and Publisher 


or omission of filler metal, In some. filler metal is a bare 
wire (e.g., oxyacetylene. atomic hydrogen and Tig weld- 
ing), while in the shielded metal-are process, the filler 
s a coated electrode. In other processes, such as resist- 
ance welding, no filler metal is required. 

Processes also differ in the method of pressure appli- 
cation, All resistance welding processes require pressure. 
and the success and quality of the weld will depend large- 
ly on the correct pressure at the proper time in the weld- 
ing cycle. Pressure is applied intermittently in some 
resistance welding processes, while in others pressure is 


constant or is provided by a single blow. 


In are welding, the heat-producing electric are is 
obtained from a _ low-voltage, high-amperage current 
jumping an air gap. The intensely bright are may be 
7.000 F, though it is usually less. 

There are 12 arc-welding methods which can be di- 
vided into two major groups: metal-are and carbon-are. 
All may be used automatically or manually. 

In metal-arc welding. the electrode gradually melts 
away and is carried across the gap by the are to become 
filler metal. Electrodes may be coated or uncoated. but 
the former is preferred for these reasons: (/]) more stable 
irc; (2) increased welding speed; (3) smoother weld 
beads, and (4) substantial improvement in mechanical 
properties of weld metal. 

In carbon-are welding, an arc is established between 
a carbon electrode and base metal. The are provides heat 
for metal fusion, but does not carry filler to the weld. 
Filler metal is added by melting a coated or bare welding 
rod which usually corresponds in analysis to the base 
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netal Since carbon-are provides its own protective at 


sphe re. the bare electrode is preferred. } 


Another type of carbon-are welding produces ar 


twin carbon electrodes. This is a soft are 
t« i tore h flame. 
il inert-gas-shielded process. Tig (tungster 
welding. establishes an are between base metal 
tungsten electrode. while jinert-gas flows 
the weld area to prevent oxidation. Filler metal 
not be added to the joint. 
of this process uses a metal (consumabk 
ind is called Mig (metal inert-gas) welding. A 
ding gun” automatically feeds filler wire to 
These two processes are best used when welding 


enesium. copper and stainless steel, 


Atomic hydrogen, a forerunner of the inert-gas 
sses. uses two tungsten electrodes. The are is pro 
1 stream of flowing hydrogen which becomes 
hreaks down into atoms. and absorbs large 
ties of heat. Contacting the base metal. the atoms 
nolecular state and release all the absorbed 
\re temperatures range between 7.254 and 10.000 

mn of filler metal is optional. 
erged-are welding. a granular flux composition 
ver the joint to be welded just ahead of the 
wire. Heat from the are causes local melting of 

etal. and filler wire. 

this process, thick pieces of metal can be joined 
le pass at relatively high speed, and higher weld 


rents minimize distortion. 


A flammable gas burned with pure oxygen produces 

heat for welding. The fuel gas is usually acety- 

vacetvlene welding } ol hydrogen (oxvhvdrogen 

but may also be natural gas, manufactured 

ne or butane. (The last four are used primarily 

ind for welding metals and alloys with low 
points, } 

e temperatures for oxyacetylene welding range 

».800 to 6.300 F, depending on the ratio of oxygen 

tylene. Oxyhydrogen flame temperature is about 

I’, while natural gas, propane or butane with oxy 


CARBON-arc lead welding is only one of the 37 various weiding 
methods listed on the master chart. Knowledge of all methods 
s necessary before a welding engineer can resolve any design 


problem 
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gen will produce temperatures of approximately 5.300 
F. (Acetylene flame temperature in compressed air is 
about 3.400—too cold to melt steel satisfactorily. ) 

The torch flame not only produces the desired welding 
heat. but also shields the weld joint and filler metal. 
Usually. a filler rod is used with this process and is of 


the same. or nearly the same. analvsis as the base metal 


Resistance welding is based on the principle of heat 
development caused by the natural resistance of metal 
'o electrical current passed through it. Resistance to cur 
rent is greatest at the joint interface. and it is here that 
the metal reaches fusion temperature. Pressure is then 
applied to weld the parts solidly but locally 

Success of any type of resistance welding depends on 
accurate current control. and demands proper interrup 
tion of the current flow at split-second intervals 

The most common resistance process is spot welding. 
[hin sheets to be welded are placed between movable 
copper-alloyed electrodes which can be actuated to apply 
proper pressure while providing current for the develop- 


ment of welding heat. 


Seam welding is basically spot welding but utilizes 
one or two wheel-shaped electrodes, whi h can move at 
relatively high speeds along straight joints. The spot 
welds normally made by these units actually overlap. 
producing a gas- and water-tight seam. However. the 
welds can also be spaced far apart to create a series of 
spots. 

Projection welding is another resistance method and 
differs from the two cited above in that projections or 
embossments on parts being welded localize current flow 
and welding heat at predetermined’ points. It is used 
principally with punched, stamped or formed parts. and 
the embossment. of course, is formed during stamping. 

Resistance butt welding joins two pieces end to end 
by passing current through the gap between the parts. 
which are then forced together unde pressure Actual 
stock sizes joined by this method are determined by 
equipment at hand and available current 

\ more complicated form of butt welding is flash weld 


and current is passed through them. A hig 


ing. Parts are first brought together under light pressure 
h. localized 
heat and a shower of sparks results. This flashing cor 


tinues until the ends are plastic, then they are butted 
\ portion of the metal is squeezed out to form a burr 
which is trimmed. leaving a relatively small area for 


erinding and finishing 


Thermit welding is based on a chemical reaction 
between aluminum and iron oxide. A mold with a pour 
ing gate at the top is built around the parts to be welded. 
The thermit charge. iron oxide with alloying elements 
plus granulated aluminum. is ignited in a crucible. Re 
action produces high heat energy. and molten steel 
5.000 F flows into the mold to fuse the parts. 

\ Although forge welding Was used by the blacksmith 
of yesteryear. it holds little advantage for production 
today. However. it is still considered a legitimate weld- 
ing method. } 


Brazing and the newer processes used in the weld 
ing industry will be discussed in the next chapter in 
this series. 





IN the illustration above are three 


/ 


\é CRUZ 


—s 
YS 


Oxigeno de Chihuahua; in Monterrey 


A 
i a 


examples of Mexican progress. At the top is the modern plant of 


it's the new Banco Popular building, and in 


Vera Cruz state, the all-welded bridge on the Rio Blanco (see text). 


Mexico is on its way UP 


by Erie Holby 


PARALLELING extraordinary progress 
in virtually all fields of Mexican in- 
dustry is the impressive growth 
that country’s welding industry. 
Welding 


production . . . new constructions 


equipment and supply 
with extensive use of welding 
weldor training programs: all hav 
vastly increased in the past decade 
and show promise of continued 
growth. 

Taken one by one. here is the w 


in which these specific growth areas 


are affecting the industrial and eco 
nomic picture in Mexico, 


38 


in the world of welding 


Table I indicates that. in 1954 
and °55—the most recent years fo 
which accurate figures are available 

Mexican consumption of acetylene 
and oxygen was only about 10° of 
U. S. usage. Yet there is a striking 
similarity in productive growth in 
the two countries. 

In Mexico, four industrial groups 
produce industrial gases: 

I—Cia. Productora de 
with its subsidiaries: Ele trodos Mon- 
(Mexico City): 


Chihuahua (Chihuahua). and Gases 


Oxigeno, 
( xigeno de 


lerrey 


\ Electrodos { Torreon 


2—Cia. Mexicana de Soldadura; 

3—Cia. Mexicana Aga; 

1. Gases Mexicanos. 

The last three firms also have sub- 
sidiaries in the more important cities 
of Mexico. All of these companies use 
fractional distillation of air to pro- 
duce oxygen, which is distributed in 


steel cylinders. 


Liquid oxygen, currently non- 
existent in Mexico, will soon be pro- 
duced by Argon de Monterrey, S.A.. 
which is now constructing the nec- 
essary facilities. Liquid argon also 
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will be produced by this 
will nitrogen. 

(Argon de 
five Mexican gas-producing firms in 
NCG International. C. A.. a 
subsidiary of Chemetron Corp. of 


firm. as 
Monterrey is one of 


whic h 


Chicago. has acquired substantial in- 
terest. Other companies involved in 
the recent transaction are Cia. Pro- 
ductora de Oxigeno, S. A.. and _ its 
three subsidiaries listed above.) 


As recently as 10 years ago. 
Mexican production of electrodes for 
applications on steel and cast iron, 
and fer hardfacing. was limited to 
just a few types. Electrodes imported 
from the L. S. were the most widely 
used filler metals, 


Today. filler 


metals produced within the country 


however. the list of 


is truly impressive. There are types 
for low-carbon steel ( corresponding 
to AWS designations E6010 through 
E4511). and others for 
high-strength (cor- 
to our E7010 and high- 
latter 


with imported types. 


6013. plus 
low-alloy steels 
responding 
er). The compare favorably 
Mexico still does not produce stain- 
less steel electrodes. wire for auto- 
flux. These items 
from. the 
kngland. Germany and Swe- 
lable Il) 


Good quality hardfacing electrodes 


also are being produced in Mexico. 


matic welding. or 
are imported 


u;. &: 


prin ipally 


den see 


and among these are the many types 
made by | lectrodos Monterrey. 


Though it doesn’t manufacture 
welding wire, Mexik oO does make con- 
siderable use of the automatic sub- 
merged are welding process, \ con- 


stantly increasing number of these 


units are in use in Mexico City. San 


Luis Potosi. Puebla and Guadala- 


jara 
In Monterrey, three gas producers 
Cilindros, 


Tanques Monterrey. 


and Cilindros Monterrey—use_ this 


process in fabricating butane gas 


cylinders. Another large firm, Tuba- 
cero, employs several submerged-are 
units in constructing pipelines up to 
12 in 


Submerged-ar« 


in diameter. 

welders also see 
eeneral use throughout Mexico as 
Steel 
tracks frequently are 
built-up with the process. 


maintenance tools, rolls and 


worn tractor 


Resistance welding is still an- 
other process that is growing in pop- 


ularity wherever it can be used. (A 
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Acetylene production (cu ft) 


TABLE | 
Oxygen production (cu ft) 





Mexico: 
1954 6, 
1955 8, 

United States: 
1954 
1955 


456,000 
772,000 


6,197,000,000 
8,204,317,000 








Mexico: 


1954 
1955 


22,344,000 
27,980,000 


United States: 


1954 
1955 


22,073,600,000 
29,091 ,873,000 





shortage of suitable power in many 
areas of Mexico either prevents the 
use of resistance welding machines. 
or limits their size. 

Spot welding. of course. is the 
most widely used resistance method. 
and it is applied principally to light- 
gage sheet steel in fabricating such 
appliances as kitchen cabinets. stoves. 
refrigerators. washing machines and 
air conditioners, Auto bodies also 
are spot welded. 

Several American firms export re- 
sistance welding machines to Mexico. 
since the country builds its own units 
Peer Co. of 
Benton Harbor. Mich.. for example. 


only on a small scale. 


markets a complete line of resistance 
welding equipment there through its 
export division. Exportadora. 


Concepts of construction have 
heen radically altered by the growth 


of welding in Mexico. In many in- 


stances. welding is replacing rivet- 


ing. creating notable reductions in 


time. materials. labor and noise. 
The fact that 


weighi reduction 


welding permits a 
without sacrificing 
structural strength made it a popu 
lar choice in the construction of 
Mexico City’s enormous auditorium 
Engineers were faced with the dificult 
problem of erecting the building on 
marshy ground, 


By selecting welding as their join 


ine method, these engineers cut the 
! 


weight of necessary steelwork by al 
most 50%. over the umount that 
would have been needed for riveted 
construction. Longest spans in this 
S3060.000 j 


leneth. The 


torium 


building are 328 ft in 


contractor for the audi 


reports that 6.000 tons of 
steel were welded with Mexican-made 


KEO01LO and 6012 electrodes. All work 





TABLE Il 
Mexican imports of welding supplies for 1956* 


(principal suppliers only) 





Products and countries 


Pounds Dollar Value 





Iron, steel wire for gas welding 
(cut to size, uncoated) 


United States 
Sweden 
iron, steel arc welding electrodes 


United States 
Germany 


United States 
Low Countries 


Copper, copper alloys (all classes) 
for gas, arc, resistance welding 


United States 
Great Britain 


Lead-tin solders & soldering fluxes 


United States 
Great Britain 





Technical Stotistical Dept 
Mexico 





Aluminum wire for gas, Mig and Tig welding 


357,720 $103,805.12 


353,304 
4,416 


579,181 


575,636 
3,007 


103,144.88 
660.24 


264,584.48 


259,610.80 
1,904.48 


16,956 9,038.32 


15,876 8,229.12 
963 691.12 


55,976 


52,626 
2,460 


51,363 


43,048 
8,251 


80,912.96 


77,746.40 
2,005.20 


34,508.24 


27,684.16 
6,777.76 


*Data supplied by the Office of the General of the 
Secretary of Economy 














PRACTICAL welding 


important part of Mexico's educati 


gram. Metallizing gun is de 


interested audience 


was planned and directed by Mex 


engineers and technicians 


Two further examples o! 
outstanding work bein; 


done by w 

ing in Mexico are pictured on th 
first page of this article. One is ar 
all-welded steel bridge over the 
Blanco (White River) in the state of 
Vera Cruz; the other is a 90 
structure 


Rio 
welded 
just completed for the 
Banco Popular in Monterrey. 

Although the Rio Blanco bridg: 
was completed six years ago, its bold 
and original design is very much uy 
to-date. The structure has two notabl 
characteristics: 

1-_The lightweight 
ares (250-ft spans) 
to form structure 
which helped eliminate the need for 
many structural cables. 

2—An 


beams gives the floor outstanding ad 


two. lateral 
are joined in the 


center a spacial 


arrangement of diagonal 


vantages of rigidity and economy. 

This 
many who have studied its design to 
notable example rf 
bridge architecture. It has di 
strated the fact that design freedon 
which once existed 


} 


structure is considered by 


be a modern 
mon 
only for users of 
concrete, may nowadays be obtained 
with steel construction as 
thanks to the 
made in welding knowledge. 


well 


creat being 


progress 


Monterrey’s 
structure will house 


new. welded-steel 


22 separate firms 
upon completion of its interior deco 
ration. Estimates place the amount 
of structural steel in this 250-ft-high 
building at slightly more than 2.000 
25 steel 


Io! 


tons- to 35° less than 


would have been needed othe 


40 


oe a*® ac 
VISIBLE proof of Mexican welding 
Elias Okon (Torreon 


to drive mud 


working 2 days. Total cost was a nom 


erection methods. 


Curtain-wall construction. utilizing 
2 sq it alut nun sheets sub 


a Mexican firm. is 


many 


16.4 
plied by 
of the up-to-« 
building. It is 


hust one 


itu 


this 


ire stainless 


tioned <i a the la 


steel window frames and fixed panels 


f 


ol porcelainized steel fibre-class 
used 
ligh 


insulation and all concrete 


in construction is special 


weight type. Total cost of the bui 


ing is approximately $2.520.000 


An 
Mexican industrial develo; 
thre for 


trained welding ene 


obvious need 


rising trol 
ment has 
hee n one 
ecialists 
and technicians. and weldors. It 
need that 


than two decades. 


is a has existed for more 


which led 


ind one 


Cia. Productora de Oxigeno and its 
formation 
1040 
Nacional. 


welding 


subsidiaries to sponsor the 

of an educational society in 
This Instituto 

has established four 


society. 
schools 
(Escuelas Practicas de Soldadura) in 
Mexico City. Chihuahua. 
and Monterrey. The M« 


now has an enrollment of 


Torreon 
nterrey school 
nearly LOO 


students in its gas and are welding 


courses. In addition to welding prac- 
tice. these weldor trainees also study 


mathematics, mechanical drawing 
and welding theory. 


of the 


learn to use both gas and are meth- 


In each schools. students 
ods in joining steel sheet and plate, 
cast iron and pipe. Gas welding stu- 
dents must also weld aluminum. 
The six-month courses are di- 
vided into 20 lessons. 


work 


whi h in lude 


and theory. Fees 


shop 


are 


ingenuity: 


ack, 


WELDING 


( harge 


a crankshatt 
Welding time 
cl $120, and 


constructec 
32 man-hours—2 


ncluded 40 |b of « 


was 


ctrodes 


ominal: a 


course In oxvacetvlene 


welding costs 15 pesos (S000) a 
nonth, an lor are 
is 125 


schools 


welding the 


pesos S10.00 per 
month The 


17 hours 


session 


are in 


each day. and hours are 


individually arranged so students 


iV hold regular jobs while studv- 


Each 


tact with industries in its locale 


maintains close con- 
| 
that 


with 


school 


welding. Each is 


Use 


familiar 
the problems of local industry. and 
is able to specially train students to 
fit them for the particular needs of 
these companies, 


Monterre 


receive 25 to 


weldors in 
or Mexico City 


Production 
may 
1) pesos (52.00 to $2.40) per day 
lhis income is less. for example. than 
that of physicians who often charge 
10 fice call. 


But it is considerably better than that 


SUL.60) for 


pes ss 


an ¢ 
of unskilled laborers. who earn less 


than $1.00 a day. 


Instituto 
found other 


Nacional has helped 


welding schools——one in 


Parras, which is sponsored by Cia. 


Industrial de Parras, and one in 
Madero, which is sponsored by Pem- 
ex. (Pemex. or Petroleos Mexicanos. 
was established in 1938 by the Mexi- 
can government, and is the only oil 
company 
\exico. ) 


Also promoted by the Institute is 


permitted to operate in 


the organization of welding confer- 


ences, and of practical demonstra- 


tions, exhibitions and clinics. Films 
shown to students in all of the coun- 
trys welding schools is still another 
phase of the Institute’s educational 
program. 
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Stress 
relief 
by-passed 
on ship 


By Grover A. Hughes 
Head We 


ne I ngineer 


o Naval Shipyard 


\ ROUTINI inspection of a 
irrier preparing to sail 
in Francisco Naval Ship- 
issure was discovered inside 
receiver, 
began on the toe of the 
around 
pproxin ately 270 deg, In 


we ld and ran 


vas almost halfway through 
thi k rec 


the receiver presented a 


eiver shell, 
oblem., Its size—vertical. ap- 
© ft. in diameter and 25 
was so great that available 
f furnaces were not large 
heat it... and our in- 
heating equipment was _ in- 
was a factor. To dis- 
mantle the receiver, remove damaged 
shell weld, 
reinstall aboard 


area stress-relieve. and 


would have 


ship. 


taken more time than was available. 


Torch Stress-relief? 


Stress-relieving with torches was 
ot feasible Torches would cause 


qual metal expansion and _ possi- 
areas that 


ise stresses in 


lready be highly stressed be- 
f repair welding. 

It was decided to explore the pos- 
sibilities of cutting a U-shaped section 


Irom the re 


iboard ship 


eiver and welding in 

a new plate and noz- 
le. This would avoid costly repairs 
ind iwkward clearances. 

The stress relieving problem might 
be solved by using high preheat and 
low postheat on the ASME-SA 212B 
boiler 

Our ideas were based on research 


1946, 
optimum of butt welding 


plate, 


mducted in 


sought the 


This research 


and fillet welding of mild and medi- 
um steel 


Time short — 
equipment lacking — 
work pressing — 


Further experiments had been 
made to determine correct electrode 
number of 


known. that 


sizes and passes (It is 


distortion and residual 


stresses in a welded joint increase 
as the number of passes increase.) 
for each plate thickness in each weld- 
ing position on each size butt and 
fillet 


Resear« her s 


joint. 
observed that 
tion decreases with uniform preheat 


distor- 


increase and, at the highest preheat 
100 F 


fraction of that on mild or medium 


used distortion was only a 


steel when welding at 70 F. 


Decreased Stresses 


\s distortion decreases so do resi- 
dual stresses. Therefore, a low post- 
heat treatment should be satisfactory 
for producing sound welds, 

Based on this. one theory was ad- 
vanced that, if high preheat tempera- 
ture is maintained throughout weld- 
ing. no postheat treatment would be 
required. 

In order to examine this idea, Six 
test coupons of the same material 
as that to be welded were obtained. 
§-in.- 
30-in.- 
lengths were at right angles to the 


direction of ro ling. 


These pieces were }0-in.-long, 


wide, and 1° -in.-wide. The 


Edge preparation consisted of a 
double Vee with a 90 
deg. included angle, a 1-in.-nose. 


and a 5/32-in.-root opening. 


joint, each 


As welding on the actual receiver 
would include two joints in a verti- 
cal welding position and two joints 
in a horizontal welding position. all 
test welds were made horizontally. 
this being the difficult position; par- 
ticularly weld 


because the closing 


would be made horizontally and be 


highly 


restrained. 


Electrode Size 

To approximate this closing weld. 
steel between 
the ends of the test plates, The ends 
were then welded with maximum re- 
straint. All 
block 
welded 
blocks. 

Electrode 


pieces were inserted 


done by 
middle block 


then the remaining 


welding was 
sequence the 

first, 
MIL-E-18038 


used was 
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INTERIOR of receiver with 3,000 


watt strip heaters in place. 


AWs 
E7016. The root pass was laid with 


a 5/32.-in.-electrode and not peened. 


Ships) 7016, an equivalent to 


The second pass was made with the 
same electrode. but peened. 
16-in.- 


exc ept 


The final passes used a 3 
electrode and were peened, 
the last pass. In all, 12 passes were 
made. Turning the test piece, the root 
pass was chipped and the same weld- 
Ing sequence followed, 

One plate was welded at room tem- 
perature with interpass ten 


held below 100 F. 


One plate was preheated to 200 F. 


perature 


and this temperature maintained 
throughout welding 

One plate was preheated to 400 F. 
which temperature was again main 
tained throughout welding. 


| ac h 


pieces. One piece of each plate re- 


plate was cut into. three 
ceived no postheat treatment. One 
piece of each plate was heated to 
800 F and held for before 


being furnace cooled. The remaining 


an hour 


section of each plate was heated to 
1.150 F. held for an 


nace ¢ ooled. 


hour. and fur- 


The nine pieces, and one unheated 
segment kept as a control, were sent 
to the metallurgist for tensile. bend. 
and hardness tests. 


Metallurgical Properties 


The testers worked with flat 1-in.- 
wide pieces taken from the metal and 
0.505 in. strength 
although 
indications 


sections. Tensile 
results, shown in Table I, 
not conclusive. do give 
of trends when welding with low. 
medium. and high preheat. 

In the flat 
little vield 


and ultimate strengths in pieces with 


l-in.-wide specimens. 


there was difference in 
no postheat treatment and those post- 


11 





FINISHED weld 


moved—ready 


-strip heaters re- 


for inspection. 


heated at 1.1}50 | 

Elongation Was 
same in non-post! 
and specimens thea 
S00 F. However. posthe 
showed a natural higher 
centage ol elongatior 

One thing was outstanding 
preheat: warpage was less 
Less warpage indicat 
stresses were loy 
welded at this te: 

This tended to 
that no postheat tres 
sary if preheat temp 
enough. 

Yield. ultimate tensile. and « 


tion results in 0.505-in 


specimens 
were not so varied as in the |-in 
followed 


the same trend. Ductility was 


spe imens. Generally. they 


ibout 
the same in the as-welded condition 


ind at 800 F. but increased 


postheat treated at 1.150 F. 


when 


Bend Tests 
Welded 


e and root bend tests Preparation 


sections were also given 
for this included machining weld re- 
Intorcement tro the specimen and 
saving the section through the center 
weld. The unit was then bent 
iround a ‘xy-in, pin 
\ stress-relief 
showed no 
bent in the 
LOO | 


factory 


posthe it of BOO | 
idvantage over sections 
as-welded condition 
preheat specimet ive 
bend tests. 

Hardness tests. too. were 


ed. These 


satis 


conduet 
the 30 1 


were b ised 


Ro kwe Il se ale. 
No significant differences were 
weld metal and 


noted in base metal 
iffected 


nens pre he ited al 


zones of hard 
tures 

The 1.150 F treatment lowered 
weld hardness and HAZ somewhat. as 
would he expecte 1. In all spe imens 
moreover. weld metal was harder than 
iffected 


harder 


the base metal and the ke 
zone was either equal to. o1 
than. the weld. 

In no case did weldine heat cause 
excessive hardening or softening of 
the base metal. 

Results of these tests proved 400 | 
preheat 


without subsequent stress- 


relievinge—gave_ satisfactory results 


Heat Protection 
We decided. there tore. to 


temperature on the 


use this 
ob... if weldors 


could withstand the intense heat. To 


took 


cautions in matters of dress. air. and 


this end. we a number of pre- 
weldors’ physical condition, 


Before a weldor was allowed to 
work in this heat. he was required to 
pass a physical examination. Another 
examination was given following 
welding. 

clothing was 


Special. protective 


made of rayon and fiberglas. using 
aluminum foil to reflect radiant heat. 
Belts fitted with air hoses were given 
to each weldor to cool suit fronts. 
In addition to this. welding hoods 
had air hoses attached to supply cool 
tir inside. One further step was taken 
through the 


opening ‘and 


blowing air receive! 


access exhausting it 
through the nozzle. 

With these precautions. actual ait 
temperature at the receiver's top was 
170 F. Weldors worked in 
relavs with no injury or serious dis- 
comfort. 


1 minute 


Bringing to Temperature 

By fastening 3.000-watt strip heat- 
ers to the outer and inner shell of the 
receiver. and raising the temperature 
60 deg each hour. we reached 400 | 
in a little over This tem- 


wel line. 


six hours. 
held 


except when welding outside the re- 


perature was during 


ceiver. when heat was raised to 450 F. 
After all 


the receiver was subjected to a hydro- 


welding was ¢ ompleted. 


static test to uncover any leaks. 

Then all welds were inspected by 
magnetic particles and, finally. ex- 
\-rays. 

All welds were found free of cracks 


or defer ts. 


amined LOOT? by 





Stress 
Preheat. F 





None 
None 
None 
‘None 
None 
None 


None 
None 
809 
800 
1.150 
1,150 





relief. F 


TABLE I 


Results of Tensile Tests 





Yield 


stress, psi 


Tensile 
str. psi 


in2in. % in 


Elongation Warpage 


1 in. degrees 





Flat Specimens 





74,400 
67.400 
73.900 
74,750 
72.800 
72.800 


38,300 
33.000 
32.009 
38,200 
36,509 
38.000 


NINN WN 


IN No 


 - 


NN 


9.5 
8.5 
13 

9 


w 
1 


t 
wd 








WELDING ENGINEER—November, 1958 





FIFTY tons with one bite is 

capacity for this all-welded electric 
log stacker. Built for rough-terrain 
the fork lift machinery can unload 
and transport logs to nearby mil 


or storage areas with little eff 


Gulliver-size 


machinery 


WELDING detai 


POWER-rotated jib crane road transportatio 


all-we!ded. Cranes and hoists built types were developed 
by the company for its own use are with all-wheel d 
also available to industry. Other six-wheel "transp 


tools fabricated by the company trains ore now 
include lathes presses 


milling machines. 


BARGE section of mobile off-shore 
atform is all-welded. Vertical rows of 
hort horizontal bars located at intervals 
on the large upper and lower horizontal 
members are strap welds. The gigantic 
portable islands’ can raise themselves 


10 stories within two hours. 
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TIG: manual Tig torch is used by this weldor to make strong, 
leak-proof joints on interior aluminum heating coils for special 
railroad tank cars. 


anized Mig unit joins longitudinal seam on tank- 
car. Long boom holding welder and carriages moving tank work 
together to permit continuous weld 


UR 
TIG CUTTING: production time is slashed from 14 man-hours to 
half an hour with Tig cutting torch, used here to cut manway 
opening in dome head 
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ALUMINUM TANK CARS 


Faster 


_.. and faster, 


thanks to Tig and Mig 


YEAR AFTER YEAR, aluminum railroad tank cars have 
been turned out faster and faster at the Sharon, Pa.. 
plant of General American Transportation Corp. This 
improvement is largely due to the extensive use of two 
modern welding processes Mig and Tig and Tig 
cutting. 

The tanks are made from aluminum because they carry 
acids and other chemicals . . . cargos that would rapidly 
corrode a carbon-steel tank. In addition, the aluminum 
saves weight and is easier to maintain. 


A major bottleneck in tank car fabrication was over- 
come with the introduction of the Tig cutting process. 
Formerly, manways and other openings were burned 
through with metal-are welding ele trodes, then chipped 
to the correct diameter. 

Today. Tig cutting enables one man to do in 30 minutes 
what four men previously did in 31% hours. In addition to 
these remarkable savings in time and labor, all cutting is 
now done at one station on the production line... and 
the smooth Tig cuts require no chipping. grinding or 


other finishing operations. 


High-speed production and \-ray quality welds are 
obtained through the exclusive use of Mig and Tig 
welding (equipment for which was supplied by Linde 
Co.). Semiautomatic Mig welding machines tack weld 
fittings and subassemblies. Easily carried to the point of 
use on crane hooks, the machines are ideal for welding 
in hard-to-reach places—such as those inside the tank 
ifter it has been assembled. 

Fully-mechanized Mig units are used to make circum- 
ferential and longitudinal seam welds, both inside and 
outside the tank. Tanks are positioned by motorized rolls 
and carriages. The stationary boom that mounts the Mig 
welding head is long enough to reach the inside seam. 

Manual Tig torches are used on some unusual jobs 
e.g., fabricating interior heating coils for special tanks 
and they do the work quickly and economically. 


Welding speeds for both manual and mechanized 
processes average about 12 in. per minute, with current 
requirements ranging from 335 to 470 amp and from 25 
to 28 volts. The material—5052, 5254, and high-purity 
aluminum—varies from 5g- to 114-in. thick. 

Since 1928, when General American built the first 
aluminum railroad tank car, demand for the cars has 
increased tremendously. And as new processes for weld 
ing and cutting aluminum have been developed, each has 
enabled General American to build a better product faster 


. and at less cost. 
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NATIONAL 


ELECTRIC MULTI-STATION 
DIAL FEED MACHINE 


paid for itself in Y months! 


Loading, resistance welding, hydraulic reaming, hopper feeding, pressing, hot 
upsetting and hollow milling are the seven operations—performed automatically— 
on automotive brake backing plates by this one National Electric Dial Feed 
Machine. The installation of this unit, by an automobile manufacturer, not only 
released eight machines for other production, but saved a corresponding amount 
of floor space as well 


This is only one example of the money and man-hour savings realized when 
National Electric Automatic Welding Machines are employed. National Resistance 
Welders, Gas-shielded Arc Welders and Submerged Arc Welders .. . meet 
the high-speed assembly-line methods and close tolerances demanded through- 
out American Industry. A National Electric Welding Machine can be developed 
to fill requirements of any volume welding job. Write today for information. 


25 YEARS EXPERIENCE DESIGNING AND BUILDING: SPECIAL & STANDARD * 


NATIONAL 


ELECTRIC WELDING 
MACHINES CO. 


1860 N. TRUMBULL STREET 
BAY CITY, MICHIGAN 


AIR * HYDRAULIC * MOTOR DRIVEN * SPOT *® 


PROJECTION * SEAM * BUTT © FLASH * RESISTANCE WELDERS * PRODUCTION FIXTURES FOR ALL TYPES OF AUTOMATIC ARC WELDING. 


WELDING ENGINEER—November, 1958 


45 





Condensers “woven” 


Welding points the way to efficiency 


STEP ONE... Major differences between the refrigerator 


of the 1920's and the efficient units of today are not always 
apparent to the housewife. Styling she sees, and she knows her 


ro‘rigerator is better, but many modern technical advantages are 


yams =e 


not before her eyes. Witness the 1958 Westinghouse models. In 
these units, one of the greatest advances in efficient operation 
is not visible since it is in the condenser. Yet there is a giant step 
from condenser tubing attached to steel sheet used years ago to 
condenser tubing resistance welded to wire frames. To Westing- 
house and to the consumer, the change means faster production 
less weight and better performance. In this photo, which shows 
the beginning of the welding operation, as many as 168 steel 
wires with 0.0475-in. diameters are being drawn from drums into 
a shuttle which supplies the spot welder. Overhead straighteners 
and pulleys guard against kinks and bends. Worker in background 
is welding wire ends to insure continuous flow to the welder. 


STEP TWO... Hee at the feeding port of the resist- 


ance welder, wire is drawn into the machine from above and 
below, giving the appearance of an old-fashioned loom put to 
modern use. In the welder, the wire will be spot welded to pre 
formed, copper-coated, steel condenser tubing to form a frame- 
work that will loter be attached to the rear of the refrigerator. 
Welds are made on both sides of the frame, which will be cut to 
size before being discharged from the machine. Sizes used at 
the Columbus, Ohio, appliance plant range from 22, 30, 38 and 
42 in., to be mounted in various capacity and type refrigerators. 
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in 4 steps 





STEP THREE e+ eA closer look at the feeding port re- 


veals a copper-coated steel frame being placed on the conveyor. 
Wires coming from above will be welded to its top; wires from 
below will be joined to its lower portion. Four welding heads do 
the job—joining wires to two tubes at a time. To facilitate this 
the conveyor indexes 4 in. at each stroke. For larger units, extra 
dies are added to enlarge the contact area. Hydraulically oper 
ated, the electrodes are individually equalized to maintain uni- 


form pressure 


STEP FOUR e « « Completed condenser units arrive at the 


welder's business end. Wires were especially developed by Jones 


& Laughlin for weldability and uniformity of temper—there can 


be no weakening or deformation of the fragile tubes at the welds 
nor can there be any lessening of temper during welding. After 
the operation is complete, each condenser is subjected to a 225 
psi pressure test to be doubly sure of the tubing's strength at all 
weld intersections. Since the welder was installed 18 months ago, 
plant officials estimate enough wire has gone through the ma- 
chine to encircle the earth—at the equator—several times. 
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@ Hurricane-prone Southern Florida, as well as engineers throughout the 
country, are watching with interest the construction of Miami’s new 
First National Bank building. Originally a 4-story, reinforced concrete 
structure, it will be topped by a 20-story, masonry covered framework 
of welded steel—one of the first such all-welded buildings ever erected 
in Florida’s hurricane area. 


In the shop fabrication at their Knoxville plant, Allied Structural Steel 
Company finds welding fast and economical with Murex Speedex Elec- 
trodes. In the erection at Miami, the welding cuts construction time, 
decreases costs, fully satisfies engineering strength requirements. 

Speedex U was used for general fabrication, Speedex R for all vertical 
tack assembly and Speedex LH for flat assembly. The wide selection 


offered by the Murex line permitted choice of the electrode best suited 
for each job. 


MUBEX. 


selected for 
Strength 

and speed 
in all-welded 


Miami structure... 


- Ler ae 


Hy _ 1. 
“"y wy Sout 


The many types of Murex mild steel, low hydrogen, iron powder, hard 
surfacing, and stainless electrodes help to simplify all welding opera- 
tions, Write for your copy of the M&T Electrode Selector — valuable 
guide for choosing the correct electrode for any application. Metal & 
Thermit Corporation, Rahway, N. J. 


MuRre* 


R we 
Uc Ts ror perter WE” 





Foresee wider scope for CO, welding 


A direct-current reactance unit 


for use with C-P. constant wire- 


speed systems of Mig welding 
° < 


will bring light-gage materials 


into the “‘easy-to-weld” sphere 


BECAUSE IT IS CAPABLE of low-cost 
high-speed automatic operations, the 
CO, Mig welding process has been 
rather successful. But certain cha 
acteristics have prevented its wide: 
use. These limiting factors are: 

(1) deep penetration; 

(2) too high a minimum current; 

(3) narrow bead: and 

(4) high spatter loss. 

In its efforts to overcome these 
difficulties, Westinghouse  Electri: 
Corp. has investigated the problem 
in terms of weld chemistry and metal 
lurgy and, now. the welding machin« 

During development of electrode 
wires of special chemistry o1 spec ial- 
ly coated wires, Westinghouse found 
that electrical characteristics of the 
welding power supply have consid 
erable effect on the arc of the CO 


pre Cess, 


Mig welding, whether using cal 
bon dioxide or argon as the shield 
ing gas, has been limited to horizon 
tal butt and fillet welds because of 
the high minimum currents needed 
to create a spray-type transfer of 
weld metal. An example: minimum 
current possible on a | /16-in. diame 
ter electrode is about 300 amp, 

Lower currents result in a globular 
transfer of electrode metal, and these 
drops actually short circuit the are. 
With a constant-potential machine, 
this short-circuit current can rise 
almost instantaneously to about sey 
en times the operating value. These 
high currents create magnetic forces 
which tend to break up the drops 
and throw them out of the are zone 
as spatter, 

By designing a power supply with 
more droop, the short-circuit current 
is limited to a lower value. By addi 


4s 


KEY to all-position welding of light-gage materials with COs 


process is reactance 
cessful metal transfer 
on mild and stainless 


and other non-ferrous 


tion of a new dynamic reactor to the 
d-c output of the machine, the rate 
of current rise under drop-transfe1 


conditions will be limited to a value 


that allows the drop to be melted 
off and transferred to the molten 
(The 


described as 


pool. metal 


transfer is best 
“droplet” between 


globular and spray.) 


The value of inductance is se- 


lected to produce rapid and repetitive 


droplet transfer at from 17 to 24 ar« 
volts, depending on wire diamete: 
and d-c ampere setting of the weld 
power source, 

This new power supply makes pos 
sible a two-to-one reduction of mini 
mum current on both the carbon 
dioxide and argon processes. Fo 
example, minimum current on 1/16 
reduced from 300 
amp to about 100 amp, thus making 
it possible to 


in. wire can be 
achieve all-position 
welding by either Mig process. 
Lower currents not only make pos 
sible all-position welding but also 
lower the minimum material thick 
ness that can be welded. The deep 
characteristic limited 
thickness of butt-welded 
metal to Yg in., using a copper back- 


penetration 
minimum 


unit (left foreground), which permits suc 
at lower current density. Primarily for use 
steels, it also will aid welding of aluminum 


materials. 


up bar. Now butt welds can be made 
on 0.040 material using the same 
size ele trode. 


It is true that welding costs 


crease when welding currents 
crease, But Westinghouse says sa\ 
ings effected by this development are 


such that it allows use of a larger 


WELDING CURRENT 
VERSUS 
WIRE SIZE 


MINIMUM CURRENT MINIMUM CURRENT 
FOR SINGLE-PASS FOR MULTIPASS 


WELOS \ WELOS 
F 4 NOMINAL 


| MAXIMUM 
CURRENT 


‘“ 


LOWER minimum currents in Mig proc- 


PREVIOUS 
MINIMUM 
CURRENT 

















s 
.¢] 400 600 800 1000 
AMPERES 


esses are made possible with reactor. 
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This New PLUG-IN Welder Control 
Lets You 


ADD CONTROL 
FUNCTIONS 
AS YOU 
NEED THEM 


A Wide Range of Plug-in 
Units Enables You to Add 
Components as Your 
Welding Jobs Change 


HERE'S HOW YOU CHANGE 
YOUR BASIC CONTROL Every feature zoe want 
SIMPLY BY ADDING PLUG-IN UNITS ct 3 eee ee ae 


@ 22 standard units provide 
FOR WELDING FOR WELDING “custom” control for every 
MILD STEEL— ALUMINUM— welding requirement 
BASIC CONTROL YOU ALREADY HAVE: 
INCLUDES THESE 3B Timer for quick change 
PLUG-IN UNITS: Relay Valve Control ® available in“all electronic” 
3B Timer Tube Firing Panel or “relay firing” versions 


— Mea a ig YOU ADD THESE ® auxiliaries for all conven- 


PLUG-IN UNITS: tional welding functions 


Heat Control @ circuits include the latest 
Up-down Slope safety features 
Forge Delay 


@ all units are plug-in type 


Welle for Bulletin SM-277 to Square D Company, 4041 N. Richards St., Milwaukee 12, Wisconsin 


EC&M weavy inoustry ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


SQUARE J] COMPANY 


WELDING ENGINEER—November, 1958 





NEOPRENE INSULATED ... 
INDESTRUCTIBLE—SHOCKPROOF 


CABLE CONNECTIONS 
and CABLE 


SPLICES 


- Economy 


You get all these Advantages with the new 
Cam-Lok System of Neoprene Insulated 
Cable Connections and Splices: 


@ Completely safe in any kind of weather . neoprene sleeve permanently 
vulcanized to cable jacket——can’‘t pull away exposing bare wire. Connec- 
tions won’t shatter or crack under impact of trucks or heavy plates. Resist 
oil and gasoline too! 


@ Exclusive Quick-Disconnect Cam-Lok gives you positive lock, high 
conductivity cable connections, yet they can be taken apart instantly! 
Join all cable sizes without adaptors. 


@ Eliminates corrosion problems watertight, vulcanized seal prevent 
moisture from entering cable strands assures longer cable life 


e@ Tapered, tight and smooth exclusive Cam-Lok tapered Connection: 
and Splices slide over or around obstructions as easily as cable itself 
can’t pull apart eliminate production ‘bottlenecks.’ 


@ Economical . utlast ordinary connections 3-4 times. Long-life 
trouble-free performance vulcanized neoprene insulation 
at connection and eliminates breakage 


and 
upports cable 


@ Quick . . . you can make a Cam-Lok waterproof vulcanized Cable Connec- 
tion or a permanent Cable Splice in minutes on the job. No -training needed 
to operate Cam-Lok 110 volt portable Vulcanizing Kit. Connect or splice 
together all cable sizes without adaptors 


Complete details in new Catalog #131-B. 
Write today for a free copy. 


EMPIRE PRODUCTS, INC. 
P, O. BOX' N-98 CINCINNATI 36, OHIO 


diameter wire at any given current 
with better bead width, less penetra- 
tion, better appearance, and at re- 
duced cost (larger diameter wires 
are cheaper). 

Previously both Mig processes 
have used wires from 0.040 to 0.091 
in. at currents from 200 to 600 amp. 
Now wires from 0.040 to 44-in. di- 
ameter can be used at currents rang- 





Credit 

This article is based on an 
interview with officials of 
Westinghouse’s welding de- 
partment and on a paper au- 
thored by H. J. Bichsel, E. J. 
Steinert and E. R. Gamberg 
of that department. 











ing from 75 to 800 amp (see graph). 
In cases where 0.040-in. wire was 
used at 275 amp, '-in. wire can now 
be used at a material cost saving of 
1 to 5 cents per pound at present 
prices, 

Westinghouse views its new re- 
actor unit as “revolutionary,” and 
says “it brings the welding of light- 
gage materials previously welded by 
the oxyactylene gas process into the 
realm of arc welding. At the same 
time, it accomplishes this at very low 
cost and with high quality.” 

Product developments now under 
way at Westinghouse’s welding de- 
partment utilize electronic timers in 
conjunction with certain continuous 
feed hand guns—both air and water 
cooled—whereby tack, plug or arc- 
spot welding might become possible 
in fields “virtually unexplored.” 


PULL specimen resulted in cup-cone frac- 
ture, indicating high quality weld metal. 
Physical properties of specimen: 73,437 
psi tensile strength; 59,150 psi yield 
strength; 30.85% elongation in 2 in.; 
63.62%, reduction of area. 
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EE WY SF cane srano 


WELDING WIRE FOR HIGH STRENGTH WELDING 


Now an entirely new type of bright welding Available In A Broad Range Of Alloys 
wire for MIG and TIG welding processes is 
available for high strength welding . . . Kaiser One and ten pound spools 1100 5154 
Aluminum’s King* brand welding wire. and straight lengths. 4043 5183 
Diameters ranging from 5052 5254 
It’s available in a complete line of welding rods .030 to \% inches. 5356 

and electrodes in a broad range of alloys — 
including new all-purpose alloy 5183, developed 
specifically for welding the high strength mag- 
nesium-bearing aluminum alloys 5083 and 5086. 




















/ 
KAISER 
The consistent high quality of King brand | \| ALUMINUM 


bright finish welding electrodes and rods is 
achieved by rigid production and inspection 
controls, including radiographic and destructive THE GRIGHT STAR OF METALS 
testing of actual welds. 


Available at leading welding supply distributors 
across the country. Call your local Kaiser Alu- 
minum sales office, listed in your phone book, 
for additional information. 

Kaiser Aluminum & Chemical Sales, Inc.,919 N. 
Michigan Avenue, Chicago 11, Illinois. 
“Kaiser ]Nert Gas 
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KENSPRAY 


More abrasion / corrosion resist- 
ant than any hard-surfacing 
powder you've ever used 


Kenspray, a tungsten carbide 
spray powder, produces a hard sur- 
face overlay tightly bonded to the 
base metal. Kenspray may be ap- 
plied to almost any contour, with 
the resulting surface having ex- 
tremely high resistance to heat, 
galling, abrasion, corrosion and 
impact. 

Using standard metal spraying 
techniques and equipment, Ken- 
spray gives you the most abrasion/ 
corrosion resistant surface ever, 
plus—faster application using less 
powder, and a smoother, more 
uniform, longer-lasting surface. 

Kenspray is now available in 
two grades, suitable for use with 
most types of standard guns. Over- 
lays may be applied in thicknesses 
from .010” to .090” for fusing at 
1950°F can be applied to 
majority of base metals with 
melting points above 2000°F. In 
minimum time, fine finishes may 
be accomplished with a silicon car- 
bide or diamond grinding wheel. 

Spray guns and equipment to 
establish your own metallizing fa- 
cilities are now available through 
Kennametal Inc. Or, we will 
gladly send you the names of job 
shops in your area equipped to 
apply Kenspray. Get the full 
story. Call your Kennametal Car- 
bide Engineer, or send for new 
descriptive literature. Write to 
KENNAMETAL INc., Dept. WE, 
Latrobe, Pennsylvania. 


METAL 
Prritners in Progress 
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INTERIOR view of deck house on all-welded barge (inset) built 
for the Baltimore and Ohio Railroad. Freight capacity is 300 tons. 


New York harbor gets 
29 welded barges 


DECK HANDS and tug boat crews 
working on New York Harbor barges 
will find everything 
aboard 29 steel 


ship - shape 
models recently 
placed in service by the Baltimore 
and Ohio Railroad. 

The all-welded barges. built by 
Wiley Mfg. Co., Port Deposit, Md., 
carry freight to and from steamships 
and railroad piers. Also recently 
completed by the company: 
barges for the 
road. ) 


Six open 
Jersey Central Rail 


Seventeen barges are covered with 
deck houses to protect such perish 
able freight as coffee, sugar and grain 
from the weather. The remaining 12, 
called deck ScOWS, are open and used 
for handling heavy freight not sub- 


ject to such damage. 


Metal-are and submerged - ari 
welding were both utilized in fabrica- 
tion, Electrode types used for metal- 
E6011, 5/32 and 
3/16 in. in diameter: E6013 and 
6024, 7/32 in. in ee and 
£6020, in 3/16, 7/32 and 4-in. di- 
ameters, 


arc welding were: 


A semiautomatic submerged-are 
gun, mounted on the carriage of a 
flame-cutting tractor, fed a mild steel 
welding wire into long seams. 


Power sources included 20 motor- 
generator and 9 a-c welders for met- 
al-arc, each operating at a current of 
}00 amp, and two m-g units operating 
at 600 amp for submerged-are, 


Edges of steel plates up to 1% in. 
thick were 
cut for 


given a_ straight flame- 
butt welding. Plates from 14 
to %4 in. thick were beveled on one 
side, and all steel plate more than 
o in. thick was beveled on both 
sides. (Flame-cutting was used for 
beveling, and power wire-brush units 
for cleaning. ) 

Approximately 70% of welding 
fabrication was done in the shop; the 
remaining 30% 
field, 

The all-welded barges measure 90 
ft long, 30 ft wide and 9 ft 3 


deep. A covered barge’s cargo 


was completed in the 


deck house measures 76 ft long, : 
ft wide and 11 ft high. Freight 
pacity for both types is 300 tons. 

Included in the fabrication of the 
29 barges was 1,000 tons of raised, 
checkered deck plate of 4-in-thick 
steel. This type of deck provides firm 
footing for the crew when the decks 
are wet, as well as added traction 
for fork lift trucks when loading and 
unloading. 
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Oxweww CM-16—most versatile cutting 
machine on the market. Ideal for circle, 
bevel, straight-line, or precision shape- 
cutting in steel up to 12 in. thick. 


Oxwew CM-30 — cuts circles and 
straight lines in steel plate up to 10 in. 
thick yet weighs only 49 Ibs. Ideal for 
plate-edge preparation, mechanized 
welding and flame-treating. 


Oxweo CM-45—a big favorite for 
fast, accurate cutting in metals up to 
10 in. thick. Only 29 Ibs. complete. 
Ease of operation and maintenance 
make the CM-45 an outstanding buy 
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cutting holes in 
production 
costs 


OXWELD 


Trade-Mark 


PORTABLE 
CUTTING 
MACHINES 


Here’s the modern, efficient way to 
slash maintenance and production costs 

mechanized flame-cutting with OXWELD 
Portable Cutting Machines. These ver- 
satile machines offer you a matchless 
combination of speed, production-line 
accuracy, and low-cost operation — a 
combination that adds up to greater 
savings for you on every cutting job. 

And like every OXWELD product, 
OXWELD Cutting Machines are backed 
by half a century of experience and 
know-how ... your guarantee of peak 
performance and quality results. 

Ask your nearby LINDE representative 
to show you the complete line of depend- 
able OXWELD Portable Cutting Machines 

or write for free catalog F-4487. Do 
it today! 


LINDE COMPANY 


DIVISION OF 


TIT rey. 
‘ CORPORATION 
CARBIDE 


30 East 42nd Street, New York 17, N. Y. 


In Canada: LINDE COMPANY, Division of Union 
Carbide Canada Limited, Toronto 


“Linde,” “Oxweld,” and “Union Carbide” are regis- 
tered trade-marks of Union Carbide Corporation. 
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| ibitiea Diagnosis: wear 


THE CRAYONS 
THAT TELL 


TEMPERATURES 


IT’S THIS SIMPLE 


@ Select appropriate 
TEMPILSTIK® for the 


working temperature 


you want. 


@ Mark your workpiece 
with it. 

@ The TEMPILSTIK® mark 
melts as soon as its 
temperature rating has 
been reached. 


Accuracy 
within 1% of 
rated melting 


point. 


Also available as 
TEMPILAQ® (liq- 
vid form) and 
TEMPIL® PELLETS 


63 different tem- 
perature ratings 


available 


For information and samples, 
send coupon 


a 


T u° 
empil CORPORATION | 
134 West 22nd St., New York 11,N.Y. | 
Send information on: " 
(] TEMPILSTIK® [] TEMPILAQ? ' 
(-] TEMPIL® PELLETS 
(] Send booklet “How Temperatures | 
ore Measured" ] 
() Send sample pellets for ____°F 
temperature | 
1 


Name 





Address. - 
a 
7 


Oo. 3 pre 


Cae ee eee Sf 
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PATIENT: In each of these mills are 96 forged-steel hammers. 


One mill grinds 200 tons of maize daily—creating hammer main- 


tenance problems. 


k —hardfacing 


D> id 


CURE: Weldor replaces worn-away metal. Using reducing oxyacetylene flame with a 
feather four times inner cone length, he deposits an '/g-in. alloy layer, which will be ground 


to size and shape. 


AIZE HAS ALWAYS been a staple 
M crop in America. So ancient is 
its use that, centuries before ex 
here, 


indian women were using ( rude bow Is 


plorers beached their boats 
and pestles to grind corn into flour 
for their bread. 

In modern Mexico, maize is still 
the main source of flour. So vital 
is it to citizens’ diets that the Mex- 


ican government partially subsidizes 
construction of flour mills. 
But progress has been made, 
and in those mills, the visitor will 
see no bowls or pestles. Instead, thou- 
sands of forged steel hammers pul- 
verize the golden grain into flour. 
however, 


Modernization, creates 


problems that would astound this 
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brazed 


/ successfully —@® 


Low SEmreRATURE SILVER BRAZING ALLOY 


¢ ‘ed eis Lp 


AQ 


More world champions 
have won their laurels with : 
Wright & McGill Rods than with all 
other makes. Their craftsmen have 
been making America’s finest fishing 
rods for almost half a century. 
Production of these ‘super-quality”’ 
rod parts runs into hundreds of thou- 
sands of units. They’re made of nickel- 
silver and brass, brazed with Silvaloy 
45 and Deoxo Flux, on a simple turn- 
table set-up using gas-oxygen torches 
and hand fed Silvaloy. Wright and 
McGill know from experience that 
joints are as strong as the metals 
joined—that Silvaloy Brazing assures 
dependable trouble-free service. 
Silvaloy Brazing alloys and APW 
Fluxes are helping to speed produc- 
tion, lower costs and improve brazing 
results for manufacturers in many 
fields. Call your nearest Silvaloy Dis- 
tributor for information or technical 
assistance. * - * a * 


AMERICAN PLATINUM & SILVER DIVISION 
231 N.J.R.R. AVENUE + NEWARK, N. J. 





WRIGHT& — 
MCGILL 


Wright & McGill Rods are made in the 
world’s most modern factory devoted 
entirely to the making of fine fishing 
rods. * * * * 


AMERICAN 
PLATINUM 
& SILVER 
DIVISION 


VES. ING 


THE SILVALOY 
DISTRIBUTORS 


A.B.C. METALS CORPORATION 
DENVER, COLORADO 


BURDETT OXYGEN COMPANY 
CLEVELAND * CINCINNATI 

COLUMBUS * AKRON + DAYTON 
YOUNGSTOWN * MANSFIELD + FINDLAY 


DELTA OXYGEN COMPANY, INC. 
MEMPHIS, TENN. 


EAGLE METALS COMPANY 
SEATTLE, WASH. + PORTLAND, ORE. 
SPOKANE, WASH. 


EDGCOMB STEEL OF NEW ENGLAND, INC. 
MILFORD, CONN. 


NOTTINGHAM STEEL & ALUMINUM DIV. 
A.M. CASTLE & COMPANY 
CLEVELAND, OHIO 


OLIVER H. VAN HORN CO., INC, 
NEW ORLEANS, LOUISIANA 
FORT WORTH, TEXAS * HOUSTON, TEXAS 


PACIFIC METALS COMPANY LTD. 
SAN FRANCISCO, CALIFORNIA 
SALT LAKE CITY, UTAH 

LOS ANGELES, CALIFORNIA 
SAN DIEGO, CALIFORNIA 
PHOENIX, ARIZ. 


STEEL SALES CORPORATON 

CHICAGO, ILL. * MINNEAPOLIS, MINN, 
INDIANAPOLIS, IND. * KANSAS 

CITY, MO. * GRAND RAPIDS, MICH, 
DETROIT, MICH. * ST. LOUIS, -MO. 
MILWAUKEE, WIS. 


LICENSED CANADIAN MANUFACTURER 
ENGELHARD INDUSTRIES OF CANADA, 
LTD. + TORONTO + MONTREAL 


TR 
BNGELHARS INDUS 





FFICES: 
exaecuTive © Twocomplete reference manuals 


for low-temperature silver braz- 
ing and fluxing are available 
upon request. Send for either one 
orboth x * * * * * * 


NEWARK 2. NEW JERSEY 


113 ASTOR STREET ° 
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WITH AMSCO. 


manganese steel plate lining 


Amsco manganese steel plate resists tremendous 
shock. Turns a tough hide to the clawing action 
of abrasive materials. Its nonmagnetic proper- 
ties make it ideal for moving in under the 
electromagnet. 

The company, whose truck is pictured above, 
lines all new truck beds. Under severe test of a 
34 minute loading cycle, they found that truck- 
bed life is extended from two to five full seasons. 

Amsco manganese steel plate is easy to weld, 
easy to cut with an oxyacetylene torch. 

For additional information, write Amsco 
Division, Chicago Heights, Ill. Or call your 
local Amsco distributor. 








Amsco Welding Products distributed in Canada by Canadian Liquid Air Co., Ltd. 


ARAS CO 


American Manganese Steel Division - Chicago Meights, tlt 


| AMERICAN | 
| Brake Shoe | 
i PANY | 


OTHER PLANTS IN: DENVER AN ES. NEW CASTLE, DE )AKLAND, CAL sT uls LIETTE, QUEBEC 
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continent’s early millers. Problems 
like maintenance, downtime and 
economy, 

One flour producer, Maiz Indus- 
trializado, S. A.. recently erected one 
of Mexico’s most important plants in 
the city of Tlalnenpantla. In it are 
12 grinding mills—each fitted with 
96 forged-steel hammers. Because one 
mill processes 200 tons of maize 
daily, the hammers receive an above- 
average amount of abrasion—despite 
the fact that their service applica- 
tion cannot be labelled “severe.” 


Supporied on a shaft that rotates 
inside a cylindrical, hardened steel 
shell, the hammers have top faces 
slightly beveled to a knife-like edge. 
This edge crushes and grinds the 
maize against the interior surface 
of the shell. Besides abrasion. there 
is some impact and corrosion dam 
age to the edges after a time. 

Maiz engineers estimate optimum 
operational efficiency is lost when 
hammer edges are worn 0.0070 in. 
\s soon as wear reaches this point, 
the mill is shut down and the units 
reclaimed. 

To maintain hammers at peak efh- 
ciency. the firm chose a ““Wallex” 
(Wall Colmonoy Corp.) hardfacing 
alloy. This is an iron-base alloy con- 
taining chromium, molybdenum. 
manganese and silicon, which gives 
an overlay hardness from 56 to 60 


Rockwell C scale. 


Although the hammers to be 
hardfaced are of different sizes, a 
typical hammer has a working area 
3 in. long by 1 in. thick and 1 in. 
deep. The beveled face is prepared 
for hardfacing by undercutting it 
enough to permit a Y-in. layer of 
hardfacing material. 

The alloy is applied in the form 
of a 3/16-in. diameter rod using a 
reducing oxyacetylene flame with a 
feather about four times the length 
of the inner cone. 

After the base metal is brought 
to a “sweating” temperature, the rod 
is deposited, aided by a flux for 
easier application. Maiz finds that 
its \-in. layer produces best results. 
When welding is completed, the ham- 
mers are ground to the desired size 
and shape and reinstalled on the 
mill. 

The road from. stone pestles to 
hardened-steel hammers is a_ long 
one, but made infinitely easier by 
welding. 
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HOW 


THICK 
SHOULD 


ULTRASONIC welder is be'ng marketed 
by Sonobond Corp., Aeroprojects Inc. , 


subsidiary 


Ultrasonic producti 
welder introduced CYLINDER 


SIMILAR AND DISSIMILAR metals and 


very thin gages of materials which 
defy conventional welding methods 
can be joined without fusion if weld- 
ed by ultrasonics. So says Aeropro- 


jects Inc., W. Chester, Pa., developers 
of the 2,000-watt Sonoweld ultrasonic O € th + wise 1 
welder ne of the most vita require- 
Ultrasonic welding is a solid state ments in High Pressure Gas Cyl- 
joining process in which the mate- inders is the assurance of 
rials to be welded are subjected to adequate metal thickness to in- 
high frequency alternating vibrations sure safety, as well as prolonged 
, service life. To determine this, 
eg "es coupling members to the XactRAY wall thickness 
the work, 2 ial : . 
Difficult-to-weld materials _ that gauge was developed by Harris- 
have been ultrasonically bonded, both burg Steel Co. Exceeding the re- 
to themselves and to other metals, quirements for impartial testing 
include copper, nickel, molybdenum, of each cylinder as specified by 
tantalum, niobium, thicknesses of the Interstate Commerce Com- 
0.050-in. 1100-H-aluminum and mission, Harrisburg Steel Co. 
().025-in, 316 stainless steel. also employs such special quality 
Sonoweld is a semiportable spot control devices as the Sonigage 
welder requiring less electrical power and Vidigage. With the help 
than resistance welding. It can oper- of this equipment and by con- 
a maximum power of 3.5 kva. stant rigid gn ye ser 
Simple to operate, one places the users are assure : of the sa est 
work pieces between welding mem- and longest lasting containers 
bers and presses a foot switch which whether made from manganese 
automatically starts the weld cycle. steel or chrome molybdenum 
The machine produces strong | alloy steel. 
welds, fast, with littlke or no metal 


renerated by a transducer and trans- 


ate on a 230 volt circuit, consuming 


cleaning. Comparison of ultrasonic 


and resistance welds on 1100-H-14 More than a Century in Harrisburg 24, Pa 
aluminum to military specifications 


for resistance welds showed the ten- | HARRISBURG STEEL ‘@ 0) 
sile-shear strength of the ultrasonic | 7 
welds averaged (1) 40% greater | Division of HARSCO CORPORATION 


than minimum requirements for 


.— — — on 
{ yh Vy 
0.050-in. thickness; (2) 200% great- = = (= ey ©) 
er for 0.010-in. thickness. Welding | > 


time was 34 seconds, TRANSPORTS FLANGES COUPLINGS 
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How much can be saved 
by fixing tractor parts, 
instead of buying 

new ones? 


Welding saves 
farmers 70%! 


VMorE THAN 70° savings on the cost 
of new parts result from the use of 


automatic submerged-are welding to 


Longer runs Wy rebuild tractor tracks, rollers and 


idlers. This is the opinion of Martin 


pay off mM lractor Co., Topeka, Kan., which 


uses this method to the farmer’s ad 


resistance welding, | . vantage, 
too! » A brief example cited by Mar- 


tin shows how welding, though not 





putting money into the farmer's 
pocket, can help leave it there. 
\ complete set of new tracks, idlers 





and rollers for a Caterpillar D-7 trac- 
tor costs $1,346. But it costs only 





$376 to rebuild and finish the same 
parts, using submerged-are welding. 
This is a savings of 72% 

Depending on the condition of the 
parts, they can often be rebuilt sev- 
eral times. This continuing mainte- 
nance can save farmers many thou- 
sands of dollars they would other- 
wise spend on new replacement parts. 

In track and roller repair, the sub- 
merged-arc heads are mounted on 
side-beam carriages moving above 

e the stationary workpiece, In the idler 
For more mileage operation, the welding equipment re- 
mains stationary above the moving 
idler. 


between dressings, 
use AMPCO-WELD” 
Electrodes 


Send for catalog, price list, 


and name of your distributor 


TRACTOR track is rebuilt with submerged- 
AMPCO METAL, ING., ccer. 167K, miLwauxer 46, wisconsin epee 9 
arc welding in one to three passes, de- 
WEST COAST PLANT: BURBANK, CALIFORNIA E 
SOUTHWEST PLANT: GARLAND (DALLAS COUNTY), TEXAS , pending on how badly parts are worn. 
Wire 3/16 in. in diameter is used. 
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Rebuilding rollers a 


ast unusual application. Martin| ONLY Ranite offers you 


Tractor mounts as many as 12 2 rollers | 


= aaa a Sat & aed Job-Graded, Color-Coded 


from roller to roller—saving time | 


that would otherwise be spent in set- | 


SS 


and the Exclusive New 
Ranite Select-O-Graph Guide! 


tf VMPACT & ABRASION eS 


aot . 
Xe “ oo. Fae 
* — 


yw 


Shows best rod 


TWELVE roller ted haft, — 
ee ne ee to meet any wear condition 2s 


are rebuilt by a submerged-are head 

mounted on a_  side-beam_ carriage. 

pec ial uc holds flux on weld area. 

ae 
Parts are rebuilt at a speed of RANITE HARDSURFACING RENEWS WORN PARTS and indefi- 

approximately 15 in. per minute with nitely postpones the need for replacement. 


eg in diamigg Sepang RANITE IS “THE WELDOR’S ROD”. . . rated “easiest to use” by a 
high frequency Welding wire used ‘ : 
wide margin. 


is 3/16 in. in diameter. Linde Co, 
equipment is used in these opera- JUST SEVEN GRADES MEET ALL WEAR CONDITIONS — regard- 
less of the cause or combination of causes. 

NOW EASIEST OF ALL TO SELECT— You can now pick exactly 
the right rod for any hardsurfacing job—thanks to the new 
Ranite Select-O-Graph Guide. It lets you select automatically 
the Job-Graded, Color-Coded Ranite rod to fit the conditions of 
any hardsurfacing job. 

GET YOUR NEW FREE Ranite Select-O-Graph Guide—in conven- 
ient shirt-pocket size; ask your Ranite distributor or write direct 


RANKIN MANUFACTURING CoO. 


616 S. Marengo Ave., P.O. Box No. 631, Alhambra, Calif 





TRACTOR idler revolves under submerged- 


arc welding head during rebuilding op- | 
eration. No finishing is necessary. The | HARDSURFACING RODS 
lost part is replaced at 70°, savings. 
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Dangers of carbon tetrachloride 


Ques'ion: 

My firm must frequently clean 
gasoline tanks. To do the job, we 
usually use carbon tetrachloride. | 
feel this is a risky proposition but 
have nothing to back up my conten 
tion. Would you 
these questions? (a) What harm can 
carbon tetrachloride work on an in 
dividual? (b) What 
needed to hurt a 


therefore answe! 


percentage 1s 
worker? (c) Is 
there another cleaner that has the 
same qualities which could be used 
without danger? 


Answer: 


You are certainly correct! Carbon 
tetrachloride is a danger, not a minor 
one either. In fact. 


state tetrachloride is four 


many doctors 


carbon 
times as dangerous as carbon mon 


oxide. 


So toxic are its vapors that one 
overexposure can injure, even kill, 
a worker. Smaller concentrations are 
nearly as harmful, if the weldor is 
exposed to them repeatedly, 

How much of the gas a man can 
absorb and not be harmed is, how 
ever, still a matter of conjecture. But 
it is conjecture only inasmuch that 
authorities differ in accepting a mini 
mum value. California, for example, 
says in an 8-hour day a worker can 
safely absorb only 50 parts of car- 
bon ;tetrachloride to 1,000,000 parts 
of air (approximately the vapor from 
one teaspoonful in a room 10-ft longs 
10-ft wide and 10-ft high). On the 
Other hand, the Conference of Gov 
erhment Industrial Hygienists argues 
thigis too much and should be cut 


in half: 


If your firm insists on using the 
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{~ 


the welding clinic 


Here you may find the solution to your welding prob- 


lems, whether they concern design, production, construc- 
tion or maintenance welding. Submit your questions for 


answering on this page. 


fluid and we recommend they do 
not—we have several cautionary su: 
cestions and, knowing the danger 
some antidotes. 

First, 
tightly 


when in use: second. work only in 


make sure containers are 


capped at all times, except 


well-ventilated areas, prele! ibly out 
of-doors; third, do not drink alco 
holic alter 
working with the liquid. You need 


beverages immediately 


not. however. worry about fire haz 
ards as carbon tetrachloride is non 
flammable. 


Call a doctor if a fellow work 
shows any of these signs of poison 
ing: headaches, nausea, vomiting. 
stupor, shortness of breath, or loss 
Should the 


SW allowed. 


of the sense of feeling 
liquid be accidentally 
administer two to four glasses of 


corn syrup, (white is best) mixed 


with twice as much water. Call a 
doctor. 

So much for carbon tetrachloride 
You requested another solvent that 
has the same qualities. Here is a way 
of cleaning gasoline or oil tanks, 
which uses a hot chemical solution 
Chemicals may be compounds of 
sodium silicate or trisodium phos 
phate (strong washing powder) dis 
solved in water. 

Close all tank 


drain and filling connections or vent. 


openings except 
Fill the container to overflowing with 


water, preferably introducing — the 
water through the drain. If there is 


ito drain, flush the container by in 


» serting the hose through the filling 


,connection or vent. 

Lead the hose to the bottom of 
the container to get agitation arising 
from the bottom. This will force any 


remaining gasoline, scum or sludge 


upward and out. Now drain the tank. 

Dissolve the amount of chemical 
needed in boiling water. Use from 
two to four ounces of chemical per 
Pour the solution 
into the container and fill it 


callon of water. 
with 
water, 

Connect a steam line to the bottom 
drain of the tank 
maintain the solution at 170 F to 190 


KF for 15 to 20 minutes. At intervals 


Using the steam, 


during the process, add enough water 


to cause overflow. thus discharging 


any volatile liquid, scum or sludge 


collected. Continue this until no ap 
preciable amount appears at the top 


of the tank. 


Drain the container and inspect 
flashlight 
flammable 


it with a mirror and a 


(approved for use near 
vapors). Do not use a match. If the 
tank looks clean, you're ready for 
the next step, if it doesn’t, repeat 
steaming. 

Close all 


Then reopen the tank and test the 


openings for 15 minutes. 


amount of gas present with either a 
combustible gas indicator or the Lar- 
mer gas sampler apparatus. If the 
sample taken from the tank is below 
the lower limit of flammability, your 
troubles are over. If not, continue 
cleaning until it is. 

After cleaning, additional protec- 
tion can be given during welding 
or cutting operations by two meth- 
ods, One requires the tank be filled 
with water to within a few inches 
of the welding job. Make sure a vent 
is left open to allow heated air to 
escape. The other method is to fill the 
tank with inert gas. This may be 
either nitrogen or carbon dioxide. 
Nitrogen is available in cylinders as 
is CO,. The latter gas may also be 
obtained by using cakes of dry ice. 
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IS OVER WILL 
TRONG! 
1% po NOT 


Steel Be spiy 
| Cylind 
ae Shell, \ ACETONE! 


t] | 
Exhaustive tests prove the new 
Norris-Thermador Acetylene high- 


porosity filler is a great improvement 


-another step in living up to our 
slogan, “Seven Leagues Ahead.” All 
Norris-Thermador cylinders nou 
being made contain the new modified 


Lime Silica filler. They will give you 


a greater return on your cylinder 
investment. Write or wire for the 
new specifications on all sizes from 
10 to 350 cubic feet capacity. Cable: 


Northerm. 


/ Q 
NORRIS-THERMADOR 
CORPORATION 
6 —* 5215 SOUTH BOYLE AVENUE 


LOS ANGELES 58, CALIFORNIA 
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ATLANTIC WHEELS 


cut work fatigue 
to a man- 
saving minimum! 








PORTABLE electrode container with re- 
volving, detachable top 


66 99 
Lazy susan 
Ask the men who use them — Atlantic Grinding Wheels have a | d 
smooth, floating action that requires less grinding pressure, keeps e ectro e 


operators fresher for longer periods throughout the daily work 


schedule. Even where metal removal is roughest, you can count on container 
Atlantic Wheels for fast, cool, clean-cutting performance... depend 
developed 


on their rugged resinoid bond for maximum on-the-job safety. 


A trial run in your plant will quickly prove their worth in money- 
saving terms. Have an Atlantic representative recommend the right 
wheel for your specific requirements. Meanwhile, write for your 
free copy of the Atlantic Grinding Wheel Catalog. Atlantic Abrasive 
Corp., 540 Pearl Street, South Braintree, Massachusetts. 


by L. E. Wagner 
{ssistant Professor 
Vechanical Engineering 


University of Michigan 


Atlantic Abrasive 
ve Corp. 
A DIVISION OF ABRASIVE PRODUCTS, INC. P WHILE TRAINING STUDENTS in weld- 
South Braintree 85, Massachusetts ing, | am asked many questions. 
Some of these que ries reveal a deep 
STRAIGHT WHEELS * CYLINDER WHEELS * CUP WHEELS interest in welding. some of them are 
CONES * PLUGS * MOUNTED WHEELS AND POINTS | just plain frivolous. 





One set of questions recurred each 
ee eae ee ee a ee ee ae a ee ee oe 


\ » Please send Atlantic Abrasive Catalog. 


semester, yet they appeared to be 

i ones I could answer permanently: 

“What is the current setting for this?” 

} “How can we keep all the electrodes 
we need without stumbling over 

i LJ Have Sales Engineer call without obligation. I them?” And, often muttered under 

{ j a student’s breath, “Where are those 

NAME | blasted E601L0's?” 

I 

I 

I 


I POSITION 
I, too, had questions. How could 
i er | keep all elec trodes in one place, 


| STREET 


i a STATE 


ee ee ee ee ee ee dj information they needed about a par- 


how could | keep tabs on what was 


being used and in what quantity, 


how could | give my students all the 


ticular electrode, and how could | 
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CLOSER view of container's top. 


void contamination to rods that had : . : 
Coils, Strip, Pre-formed rings and Special 


shapes are all available in GB Silver Braz- 
ing Alloys to meet all Standard Specifl- 
cations, assuring dependable, economical, 
leak-proof joints. GB Silver Brazing Alloys 
will join most metals and in so doing will 
save you time and money. Complete infor- 
mation sent on request. 


to be exposed to the atmosphere day 
ifter day ? 

Finally, | sat down and designed a 
portable, revolving electrode contain- 
er that answered all these questions 


to my satis! 


tion. ’ 

Being portable, the outfit can be 
moved easily from one area to an- 
other as the need arises. After the job 
is completed, or at the end of the day. 
it can then be rolled back to the 
storage room. All electrodes are in 
one place making it simple for the 
student (o1 shop weldor) to choose 
the one he needs and easing my job 
(or the welding supervisor's) of ac- 
counting for electrode consumption, _ =4 GB 88 FLUX, a uniform flux for dependable results in Silver 

Brazing. This economical, stable flux is fully active to 1650°F., 

An additional feature is the re- Sremetae 8 3 8.75 .--1 1.5 BD. Jove and 25 Be. drome. 
volving, detachable top, a kind of Dealer Distributor Inquiries Invited Write for GB Data Book 
lazy susan.” This can be removed . 
from the table and placed convenient- | GB) Solan Bw. ® 
ly near the worker. lt also gives him SMELTING é& REFINING co. 
easy access to as many different elec- 1300 W. 59th Street + Chicago 36, Ill NEW YORK + DETROIT - OAKLAND 
trodes as he may need, The tubes 
serve a double purpose: not only do 


they hold electrodes but also they act Mail Coupon for your FRE E 


as revolving bulletin boards = on 
which can be posted the electrode’s h G 
size, type aah and recommend- copy of t e B Data Book — 
ed current settings. . ° 

The unit itself can easily be fab- complete information on low 
ricated by following the design ac- ° ° 
company ing this art le. if, however, temperature Silver Brazing 
a shop does not wish to enter into 
complete fabrication, a little ingenu- 
ity will supply a similar setup. The PLEASE SEND GB Data Book without obligation. 
table, for example, can be a type- 
writer stand. Instead of tubing, origi- 
nal electrode containers might be Name 
used for the purpose. 

We ut the University have found Address 
the container very helpful. | hope in- 


dustry will find it as useful. City 
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ae _ 
A Bld, Olas. 


Mississippi River Chemical Com 
pany’s all-aluminum welded tank is 
doing the job expected when it was 
built three years ago—providing 
trouble-free chemical storage with a 
minimum of maintenance 

The world’s largest welded alumi 
num tank, it stretches 128 feet in 
width and rises 26 feet in height. Af 
ter more than three years of constant 
exposure to 2; million gallons of 
highly corrosive ammonium nitrate, 
its Alcoa® Aluminum plates and 
weldments remain virtually unaf- 


64 


fected, ready for longer service. 

The giant tank was field erected by 
the Chicago Bridge and Iron Com- 
pany. Welds were made with Alcoa 
welding alloy 5052 by the inert-gas, 
metal arc-welding process. The bot 
tom plates are 1% inches thick and 
courses taper to °% inch at the top 

Alcoa, besides supplying the alu 
minum for this gigantic undertaking, 
rendered valuable help and guidance 
before and during construction. You 
can get the same help in welding, 
brazing or soldering aluminum by 


WELDED 


ALUMINUM 

TANK MARKS 
THIRD YEAR OF 

CHEMICAL 
STORAGE SERVICE 


calling one of the Alcoa Distributors 
listed here. For FREE informative 
books and for free loan of films on 
joining aluminum, write: Aluminum 
Company of America, 1740-L Alcoa 
Building, Pittsburgh 19, Pa. 


) Sg 
aa it ALCOA THEATRE 


Fine Entertainment 
Alternate Monday Evenings 


Nu 


Your Guide to the Best in Aluminum Value 
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Want technical help in welding, brazing or sol- 


dering aluminum? 


office, listed under 


Contact 
Aluminum” 


Alcoa sales 
in the Yellow 


your 


Pages of your phone book. 


For immediate delit 


ery of Alcoa 


welding 


products, call your Alcoa outlet listed below. He 


carries a complete range 


ALABAMA 
Birmingham 
Hinkle Supply Co 


CALIFORNIA 

Los Angeles 
Ducommun Metals 
& Supply Co 
Pacific Metals 
Company, Ltd 

San Francisco 
Pacific Metals 
Company, Ltd 


COLORADO 
Denver 
Metal Goods Corp 


CONNECTICUT 
Milford 
Edgcomb Steel of 
New England, Inc 
Windso 
Whitehead Metal 
Products Co., Inc 


FLORIDA 
Jacksonville 
The J. M. Tull Metal 
& Supply Co., Inc 
Miami 
The J. M. Tull Metal 
& Supply Co., Inc 
Tampa 
The J. M. Tull Metal 
& Supply Co., Inc 


GEORGIA 
Atlanta 
The J. M. Tull Metal 


& Supply Co., Inc 


Southern Oxygen Co 


ILLINOIS 

Chicago 
Machinery & Welder 
Corp 


Steel Sales Corp 


KANSAS 
Wichita 


Metal Goods Corp 


KENTUCKY 
Louisville 
Williams and Co., Inc 


LOUISIANA 
New Orleans 
Meta! Goods Corp 


MARYLAND 


Baltimore 


Southern Oxygen Co 


Whitehead Metal 
Products Ce Inc 


Bladensburg 


Southern Oxygen Co 


MASSACHUSETTS 

Cambridge 
Whitehead Metal 
Producis Co., Inc 


MICHIGAN 
Detroit 
Stee! Sales Corp 


MISSOURI 
Kansas City 
Metal Goods Corp 
St. Louis 
Meta! Goods Corp 
Steel Sales Corp 


NEW HAMPSHIRE 
Nashua 
Edgcomb Steel of 
New England, Inc 


NEW JERSEY 

Harrison 
Whitehead Metal 
Products Co., Inc. 


NEW YORK 
Buffalo 
Whitehead Metal 
Products Co., Inc 
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of alloys and sizes. 


New York 
Whitehead Metal! 
Products Co., Inc. 

Syracuse 
Brace-Mueller 
Huntley, Inc. 
Whitehead Metal 
Products Co., Inc 


NORTH CAROLINA 
Greensboro 
Southern Oxygen Co 


OHIO 
Cincinnati 
Williams and Co., Inc 
Cleveland 
Nottingham Steel & 
Aluminum Div 
Williams and Co., Inc 
Columbus 
Williams and Co., Inc 
Toledo 
Williams and Co., Inc 


OKLAHOMA 
Tulsa 
Metal Goods Corp 


OREGON 
Portland 
Pacific Metal Co 
J. E. Haseltine & Co 


PENNSYLVANIA 
Philadelphia 
Edgcomb Steel Co 
Southern Oxygen Co 
Whitehead Metal 
Products Co., Inc 
Pittsburgh 
Williams and Co., Inc 
York 
Southern Oxygen Co 


TENNESSEE 
Kingsport 
Southern Oxygen Co 


TEXAS 
Beaumont 
Big Three 
Welding Equip. Co 
Corpus Christi 
Big Three 
Welding Equip. Co 
Dallas 
Metal Goods Corp 
Texas Welding 
Supply Co 
Houston 
Meta! Goods Corp 
Big Three 
Welding Equip. Co 
San Antonio 
Big Three 
Welding Equip. Co 


UTAH 

Salt Lake City 
Pacific Metals 
Company, Ltd. 


VIRGINIA 
Norfolk 

Southern Oxygen Co 
Richmond 

Southern Oxygen Co 


WASHINGTON 
Seattle 

Pacific Metal Co 

J. E. Haseltine & Co 
Spokane 

J. E. Haseltine & Co 


WISCONSIN 
Milwaukee 
Machinery & Welder 
Corp. 
Stee! Sales Corp. 


> 4 if ‘ 
MAINTENANCE at sea very often means 
welding at sea. Here a cam dog is re- 
juvenated aboard ship. 


S.0.S.—S.0.S.—for these 
ships that means welding 


gives... 


Stand- 
Out 


Service 
NECESSITY HAS LONG since taught 
sailors the wisdom of choosing main- 
tenance tools which have wide utility. 
“General purpose,” “do-all” and other 
such expressions might mean a part, 
and flux which 
enables a ship to conserve valuable 
payload space, yet be prepared for 
the myriad emergencies arising at 


a tool, or an alloy 


sea. 

That’s why the 24 ships of the 
Grace Line which harbor at the Port 
of New York all carry welding, braz- 
ing and soldering equipment. Thus, 
with a minimum of gear and supplies, 
a thousand situations can be kept 
under control. 

\ case in point is that of worn cam 
dogs in cargo winch handles, 

Worn cam dogs pose a very real 
threat because the handle can slip 
out of position and start the winch. 
Fortunately for Grace Line vessels, 
however. ship's stores include what 
has been called “an ideal two-rod 
oxyacetylene welding kit”: a BCuZn-6 
brazing rod and a nickel-silver build- 
up rod, which were supplied by All- 
State Welding Alloys Co.. Inc. These 
have a wide range of application: 
mild steel, hot- and cold-rolled steel. 
high-carbon | steel, stainless, 
ferrous materials, etc. 

With this kit, it now only 
$0.92 to put a cam dog back in ser- 
vice whereas a replacement unit 
were it available at sea 


non- 


costs 


would cost 


you GOTTA 


Keep ‘EM DRY! 


- fl sa 


fe) 
V2y 


VU 
\ 


A 


(i- . 3 
wey 


/ 


| ) 


7 
~i 


Moisture “messes up’’ 
electrodes, too, cuts 
welding profits. 


End costly reworks 
by drying rods in 


coated electrodes 
thirsty. The instant you unpack 


Mineral are 
them they start soaking up mois- 
ture . within 2 hours often as 
much as 13 times US allowable 
specifications. Moist rods cause 
under-bead cracking, 
rough welds, etc. Rod scrap runs 


high Production 


porosity, 


slows down. 


Reworks eat up profits 


DRY - ROD 
OVEN prevents such losses, in- 


Storing rods in 


sures faster, finer workmanship 
at less cost. 

is 
Write for new literature 
on latest rod-drvying 
methods, “Dry Rod as 
Standard Welding 


Equipment.” Teg 
PHOENIX PRODUCTS COMPANY 


4727 N. 27th St. © Milwaukee 9, Wis. 














PERMANENT 
ALIGNMENT 


HANDY, COMFORTABLE, 
LONG-WEARING 


} 


SuperGrip Makes Welding 
Safer, Easier, More 


Economical! 


Check, mate, and you'll see it’s 
great! SuperGrip has the modern, 
effective design to produce more 
work easier, and to last longer for 
economy. It’s continuously cool. It 
has every feature others have and 
then some more! The easy-to-assem- 
ble positive cable connection gives 
maximum current density and con- 
ductivity. The necked-down handle 
practically eliminates cable play and 
cable fatigue ... for longer life and 
easier handling and welding. At 
every vital point... bushed pivot 
pin in the Aluminum Holder, long 
wear jaw surfaces, powerful spring, 
securely anchored cable, reduced 
cable play...SuperGrip approaches 
the ultimate in holder design. Ask 
your Welding Distributor for a 
SuperGrip TODAY! 
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CHECK ...and DOUBLE-CHECK...Then you'll BUY 
FEATURES that do more for you in FIBRE-METAL’s... 


LJ 


NEW, rugged design features increase 
life of HOLDER and CABLE! 


POWERFUL COMPRESSION 
with EXTRA BITE! 


INSULATED 





"4 £ = 


Full Surface Cable Contact EXCLUSIVE Necked-down handle 
for maximum conductivity! No tape or bushing needed! 


not this 


aoe 


POSITIVE SCREW POWER Snug fit—Necked-down handle 
Simple, Quick cable connect! reduces cable play—Less fatigue 
































SuperGrip Model “A-M” Model “‘C-M” 


300 Amps. (Aluminum) 300 Amps. (Copper Alloy) 
models! for '4” Weld Rod for '4” Weld Rod 


Model “‘C-S” Model “‘C-L”’ 


250 Amps. (Copper Alloy) 500 Amps. (Copper Alloy) 
for “42” Weld Rod for %” Weld Rod 


Sold Everywhere thru leading Distributors and Dealers. Ask for Bulletin 65 


THE FIBRE-METAL PropuUCTS COMPANY 
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WELDING ENGINEER'S 


Engineering Data Sheet No. 218 





TROUBLE-SHOOTING 


IF BRAZING ALLOY 
DOESN’T WET SURFACES, 
BUT “BALLS UP” 
INSTEAD OF RUNNING 
INTO THE JOINT, TRY: 


IF BRAZING ALLOY 


DOESN'T CREEP 


7} 


1. 
2. 
3. 
4. 


THROUGH THE JOINT, 
EVEN THOUGH IT MELTS > 
AND FORMS A FILLET, TRY: 


9 


the 


IF JOINT OPENS DURING BRAZING, 
ALTHOUGH IT WAS TIGHT 
WHEN ASSEMBLED, LOOK FOR: 


Ik BRAZING ALLOY MELTs, 


BUT RETAINS ITS ORIGINAL 


FORM WITHOUT FLOWING, TRY: 





IF BRAZING ALLOY FLOWS 
AWAY FROM, INSTEAD OF INTO, 


THE JOINT, TRY: 


(Information 





More time for 
Higher temperature 

A looser fit, or a tighter one 
Fiux applied to 
around joint 
More thorough cleaning of parts before assembly. 
Look for: 

l. Interruption of capillarity within the joint, 
2. Line contact within the joint instead of a uniform fit 
3. Freezing of 
parent 
4. Flux breakdown due to too much heat. 


5. Improper or 


Coating the brazing 
ing flux generously to parent metals within and around the 
joint. 

Mechanically o1 
noticeably oxidized before using. 


courtesy of 


TIPS FOR BRAZING 


Increased amount cf flux 
Roughened surfaces produced by shot blasting, pickling, etc 
Removing surfaces of cold-drawn and cold-rolled bar stock 
by machining or grinding. 
Pickling parts to remove surface oxides. 
Placing the assembly in a different position, such as on an 
incline, to encourage brazing alloy to run into joints 

Look for: 

6. Impurities in the acid used for pickling, grit from shot blast- 


ing, lubricant from various machining operations, etc 


eating 


both alloy and parent metals within and 


such as by a gap 


brazing alloy 
metal. 


caused by excessive pick-up of 


insufficient cleaning 


tight 
beyond its elastic limit. 


Excessively press fit, which stretches outer membe1 


High coefficient of expansion 
Unequal expansion of parts due to unlike metals or sections 
Release of residual stresses (stresses from cold-working) in 
certain parts 

An unsupported section which might sag ; 

tures 
Porosity in parent metals burning 


caused by through it 


when tack welding parts together. 


alloy with flux before using and apply- 


chemically cleaning the brazing alloy, if 


l. Providing a reservoir at the joint into which brazing all 
can flow. 

2. Placing the assembly in a different position, such as 
incline, to encourage brazing alloy to run into joints 

3. Placing brazing alloy in a strategic position above the joint 
if axis is vertical, or against the shoulder if axis is hori- 
zontal, so it will creep into the joint. 

4. A light copper plating on surfaces. 

Look for: 

5. Burrs at edges of punched holes, or other 
which the brazing alloy might not creep 


obstacles over 


United Wire & Supply Corp.) 








WELDING ENGINEER—November, 1958 





MESSAGE #4 


Welding Wire: Cost-saving 





e Production men who are conscious of both cost 
and quality agree that a top-grade weld demands the 
right welding wire. Only by using wire with an 
analysis suited to the material to be welded can 
consistently sound welds—free from porosity and 
internal cracks—be produced. Use of the right wire 
means fewer rejects, less waste, lower costs—plus 
better performance of the finished part or product. 

Experienced welding men have long found PAGE 
a most reliable source of welding wire for all their 
regular and special needs. The wide range of PAGE 
analyses—33 of them—makes it possible to select 
the exact wire that produces the kind of welds that 
lower production costs and increase profits. 

PAGE experience, talents and facilities are avail- 
able to you at all times. We have been exclusive 
wiremaking specialists for more than half a century, 
and are in an ideal position to furnish our customers 
with the right wire for each specific need. Further- 
more, we have developed a broad packaging pro- 
gram which saves our customers time and money by 
supplying wire packaged to meet any requirement. 

These factors, plus PAGE’s nationwide set-up of 
conveniently-located distributors, backed up by 
nearby PAGE warehouse stocks, help make it eco- 
nomical and profitable for you to standardize on 
PAGE Welding Wire. 


AGE offers— 


33 ANALYSES 


...the right analysis 
for your welding job 


There are 33 different analyses in the PAGE line, 
covering the broadest range of applications: submerged 
arc...inert gas...tungsten or metal arc...oxy-acetylene 
gas welding...metal spraying. 


For example— 
ANALYSIS A-S-6...This mild steel wire is used for 


welding mild steel where exceptional ductility is re- 
quired. Its high elongation is obtained by holding the 
carbon (.06), manganese (.15) and silicon (.03) to the 
very low maximum given in parentheses. 

Analysis A-S-6 is very close in physical properties to 
A-S-Armco. Used either with inert gas or a neutral flux, 
it will give clean non-porous welds averaging 50,000 


68 


p.s.i. tensile and 35% elongation with a Rockwell Hard- 
ness of B-65. 

This same Analysis A-S-6 is also used for PAGE C 
Gas Welding Rods for oxy-acetylene welding, where it 
is the most generally used of all gas welding rods. PAGE 
C gas welding rods, used with a neutral flame, will give 
the same physicals as A-S-6. 


For example— 


ANALYSIS A-S-17... Analysis A-S-17 is a modification 
of the most popular submerged arc welding wire— PAGE 
A-S-10, which contains only a trace of silicon. In A-S-17, 
silicon is deliberately added up to .20% 
inert gas. 


for use with 


The added silicon is a strong deoxidizer, scavenging 
the molten metal and giving a strong weld free from 
porosity, together with cutting down spatter and, 
through a more stable arc, giving deeper penetration. 

All of this leads to higher physicals: up to 65,000 
p.s.i. tensile and 30% elongation. It is recommended 
for CO, inert gas welding of low carbon steels, rather 
than A-S-10. 


NOTE: previous advertisements in this publication 
have included brief descriptions of PAGE Analyses 
A-S-8620, A-S-6150, A-S-30, A-S-NAX-9115, A-S-65 
and A-S-Armco Iron. Detailed information on all 33 
PAGE analyses is contained in our Welding Wire Com- 
parison Chart DH-1218. 


3 


J 


Write for—WeldingWire Comparison Chart DH-1218 
(shown above). This highly informative four-page chart lists 
detailed analyses of PAGE automatic welding wires, metal 
spray wires, bare electrodes and gas welding rods. Also 
shows uses and physical properties, including: tensile strength, 
elongation, Rockwell hardness. Chart lists virtually all com- 
petitive makes. 


Write for—submerged arc and inert gas welding wire 
Folder DH-402A...also gas welding rod Booklet DH-1277. 
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This message is for men who are vitally concerned with such 
welding problems as maintaining a smooth flow of production... 
preventing excessive rejects ...and insuring trouble-free,economical, 
profitable operation. 


and Profit Factors 
AGE offers— 


meet your needs AG Ee offers— 


PAGE Welding Wires are packaged in a wide variety of 


ways—for the most complete protection and the utmost Availability 


convenience in handling, in stocking and in use. Here 
are some major types of PAGE packaging: from local 
. Paper Wrapped Coils 2. Coils in Cartons, Palletized 


. Bare Coils (packed in Leverpaks) 


. Masonite Reels 5. Payoffpaks 6. Payoffpallets 
. Gas Rods in Burlap-wrapped Bundles 
. Stainless Gas Rods in 10-lb. Tubes 


For example— PAYOFFPAKS 


Up to 700 lbs. of wire, without a single weld...coiled 
around a fiberboard cylinder within a fiberboard drum 
...ready to be smoothly unreeled to the welding head 
for automatic or semi-automatic welding! Eliminates 
costly machine down-time for coil replacement. Payoff- 
paks come in three sizes: 20" diameter (holds 250 or 
500 lbs.); 23” diameter (holds up to 700 Ibs.). 





Wrapped Coils Welding Wwe Handy Reels Payot pabs Payot pollets 
Coils in Cortons in Coils ‘ and leverpohs 


aes Ons, “ — e Here is a handy service that not only gets you the 
“erat | stem — welding wire you need when you need it, but saves you 
“ine "| Recor | suerylone money by making it unnecessary for you to tie up a 

sizeable investment in wire inventory. 


You can get the exact PAGE automatic welding wire 
and welding rods your job requires direct from your 
nearby PAGE Distributor. Located at many points from 
coast to coast, PAGE distributors carry sizeable stocks 
for your convenience—and they are backed up by PAGE 
Warehouses at the strategic locations shown below. 
Close cooperation between PAGE distributors, PAGE ware- 
houses and the PAGE mill is your guarantee of prompt, 
intelligent, individual service on your specific needs. 





Sem tne. 
| PAGE WIRE for > | Actematic Automatic) Ges 
PACKAGING + ciding Welding | Welding | Welding 
| 25-lb. or 60k, coils wropped in weterpree! peper 
| steel-strapped. single or pelletized 


cartons, single er 
polletired 


120 oF 180 Ib. (22 5) calle, paperandbedtep 
wrepped, or in cartons 


SURSRRR SE 


+ 


Special coil sizes (on opplication) 


25th. reels (» erten te ft off stenderd me- 
hines. single 


| 


Leverpoks, 15" die. 25-1b. coils (12" 10.0214" wide 
Leverpoks, 17° die, 50/60-1b. coils (12° 10.04" wide) 


sil [iy 


Payotipeks: 20° dia. size holds up te $00 Ibs., 23° die 
se holds up te 700 the 


ia | 


Poy offpetiets, holding 900-1200 Ibs. of wire ("su to 
sires, incl) coiled around pedestal on e wooden paler 


ee ee mn | 


Paper-ond-buriap wrapped bundies, containing SO tbs 
of reds in 16 . 


ra 


— + 
Fibreboord cartons, containing 10 ths. of reds in 36 | 
lengths, single or boxed SO* and over 


| | | 
aa 


av eee ee 


} 
Burlep- wrapped 50-lb bundies of bere wire electrodes 
|_tn 14° end 18° lengths 





Write for—pace Welding Wire Packaging Chart 
This useful chart shows the many kinds of packaging 
of PAGE Welding Wires for each type of welding. 


AgCO Page Steel and Wire Division ACCOo 


AMERICAN CHAIN & CABLE 








for Better 
Monessen, Pa.*, Atlanta, Chicago*, Denver*, Detroit, Houston* Values 
ba Los Angeles*, New York, Philadelphia*, Portland, Ore. 
*indicates PAGE P tocks 549 Francisco*, Bridgeport, Conn. 
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new products © © e e e USE CARD ON PAGE 95 


Track welder 


te npl ite for 


X-ray system 
VX, an X-ray intet aiaig 
permits economn a 1u ‘irecle No. 3 
tion on a_ television set 10,000 

brighter than a conventional fluor | ° 

image, Is comparabl to ¢ sed t Brazing alloy 


> 
Vision, Receivers ' 


nines 
points, if neede 


an X ray sensitive 
and monitor, TVX 
volts a-c, 10 
530 watts, The 


input power, the 


the monitor 170 wat é a le _ : - 
Cirele No. 1 paige i Silver brazing 


1° NEW 

Fixture clamp sa 

Saxton 9F Kant-Twis hxt Circle No. 4 

said to be so versatile 

added to company’s Furnace 

being designed for a spe ( 

Vig. Co., Inc KR-Supet 
Circle No. 2 high ten 





MODEL 1063B water 
cooled welding back 
up mandrel commonly 
used for high prod 
tion submer 

and MIG we fe 
plications. Equipped 
with two removable 
copper back up inserts 


MODEL 1460A heavy 
duty welding back-up 
mandrel designed for 
welding large cone 
cylindrical shaped ot 
jects and flat 


MODEL 1060A heavy 
duty welding back-up 
mandrel equipped with 
one copper back up 
insert. Desi for 
welding la diam 
eter and long (up to 
12° 0”) heavy walled 
cylindrical obje 


MODEL 1662-4 ther 
mostatically controlled 
pre-heated mandrel 
for 


Equipped with one 
; movable copper inser 
Mandrels are available tor welding f f pt form gas distribution along the weld. Man ese 4 4 ” ‘aa F 
sheet stock of .250’. Mandrels are furnished for welding models are designed for normal ‘‘ct hun ' 
ferrous, non-ferrous, austenitic and fe neta ng principl eme herm } \j , 
ous models are de to facilitate f¢ ng of control g or water ng : mee hit 
tubular, flat or rectangular shapes and are rotatable a back-up mandi 
interchangeable. Copper zinle e¢ k P eel and back-ul ee ee ¢ equipped with one re 
bars are furnished with weld pt gr t welding non-ferrous materia h as aluminum and — 
control weld root bead, size and cont 3 2 magnesium alloys. Copper back-up inserts ar f back . : 
are furnished for inert gas backing, featuring a ple welding steel, stainless steel, titan welding 
gas reservoir. Inserts are provided with orifices for denum, zirconium, beryllium-copper, e ; eter tubing 
Write for comp r nal Welding Positioners and accessor 
: ee All illustrated mandre are} 
, = / hangeable in ali Airline Longit 
Arriine / WELDING AND ENGINEERING Nd ele 
ee ee 760 NORTH PRAIRIE AVENUE, HAWTHORNE, CALIFORNIA N SBORNE 
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For 27 Years Preferred By Welders 


THE DURO “STANDARD” 
Fully 


: Insulated Handle 
All Parts quickly replaced 
with a screwdriver eS 


Screw-in type jaws — 
No tools required 


insulated Handle and 
Guard — Protects operator Replaceable 


Rugged Fibre Handle — Insulators 


Lasts longer . 
Fibre 


Cool Operation — Grip Handle 


Cool Handling 


a Screw-in 
Featuring ‘Long Jaw design" for 


Type Jaws 
reaching those ‘‘hard to get at places” Extra 


Long Jaws 


The New Duro “DUROGON” Tong-Type 


THE DUROGON-N3 and N3HD 


T 
Parts quickly replaced Fully 7 
with a screwdriver Insulated Handle 


Fully Insulated — 
Greater safety 


Sool Operation — 
Cool Handling 


With ALUMINUM Body — 

Less operator fatigue 
Mechanical Cable 
Connection 


With BRONZE Body — : 

For heavy duty operation Aluminum “0 
Mechanical, soldered or or Bronze Body 
brazed connection 


Replaceable 

Insulators 
Heavy-wall 
Fibre Grip 


Renewable 


Jaws 
“The BEST of this Popular Design!” 


» 
= 
z 


eis 
i he &. iy go 


ENGINEERING COMPANY - 34 OREGON AVE. - HAMDEN, CONN. | 


WELDING ENGINEER—November. 1958 








Are welder 


Mh New machine was 
MILWAUKEE ° ene Seen tok 
sTreamiine . com ima 


jutomated are w 


lar alloy pieces 


e ‘ 
| ressure 7 sround and finished to accurate dimensions, 
' ; vith no measurable change in tolerance. 
3 says manulacturet Machine completes 
* x ; : three steps automatically—preheating by 
as cviinaers high-frequency induction to 600 F, a 360 
. cle are weld under a CO» gas shield. 


inloadin to « tishioned convevor rails 


cut distributors’ — Yc 
shipping costs F aeiad 


NICROCOAT proce 1 mild steel and 
7 


her low cost idation. corrosion 


There was a time when backbreaking weight “yt rk | all 
° a See ° : : iat ind abrasion rot ron. le special alloy 
was a sign of safety in high pressure gas cyl iantal te he ane 


inders. a aa ers SE a Eg See 


Then HACKNEY deep, cold drawn process 4 ed to etal by heat o 8 speci 
eliminated cosily excess weight without sacri- 8 ‘a os eos , nea Soe 

i i P i ey vdrogen atmosphere 
ficing safety and durability. of 0.002 to 0.010 


As a result, high pressure gas eon 
distributors are able to: : Circle No. 8 


save money on shipping charges . r Blow er heaters 


reduce handling costs—minimum manpower needed ‘ : Li aoe en : 1s 
a IGT compat eater units operate at ’ 


cut maintenance costs—smooth surfaces easily cleaned : psi and assure an output of 120,000 BTUs 
and painted aa Be p hour. Mod OOB has a 100 safety 
shutoff solenoid valve thermocouple selector 


speed handling—more product per pound of steel 
and relay that shuts of gas if power or 


flame should fai Model I701B has the 


safety feature p an automatic electric 


make faster deliveries customers appreciate 


ignition that automatically starts the unit 


after a power failure. Heaters are approved 


More reasons for owning a peg alate carga ees Pail 
HACKNEY High Pressure Gas Cylinders | 3 : Sl ana cease en ee 


rp 


Circle No. 9 


@ Uniform cylinder capacity —simplifies filling. 


@ Surface free of crevices, ridges— always looks attractive. 3 ; Grid cireuit 





@ Light weight— easier to handle. THYRATRONS of all types and sizes are 
smoothly controlled by Thyra-Pulse. newly 
*Available in all shapes and sizes to meet your customers’ 


7 , packaged grid circuit that eliminates cir 
requirements—from small medicals to 220's and 250's (cu. ft.) 


/ cuit development wh using vratrons for 
for oxygen, hydrogen, nitrogen, helium, argon and carbon dioxide. it devel pment when using t itrons i 


, 
! 
industrial controllers, Control input can 


be a variable resistance or variable a-c/d- 
see eeeeeeeeeeeesees voltage or current. Unit can he used in 
half- or full-wave and three phase circuits. 
Internal d-c with superimposed a-c bias 
eliminates line transient mis-firing, manu 
facturer says. Hanson-Gorrill-Brian Ince 

Circle No. 10 


Uniform sidewall thickness—from top to bot- 
tom, side to side of cylinder. Shown: typical 
section of Hackney cold drawn cylinder 
showing uniform wall thickness. 

For complete specifications of Hackney 
cylinders for high-pressure gases, prices Power plants 
and other helpful information, write to: 


Ratep output of new gasoline engine 


driven welder power plant is 250 amp at 
10 volts. 100% duty cycle. D-250 Roust- 
about has 2-1n-l] arrangement so_ that 


either of two d-c welding current ranges, 
Pressed Steel Tank Company 75-175 amp or 125-350 amp, and 1 kw of 


Manufacturer of Hackney Products since 1902 sie | 115 volt d-c auxiliary power are available 


1456 South 66th Street, Milwaukee 14, Wisconsin simultaneously. Machine produces 10 kw of 
8 fj ; F | citi 115/230 volt, single phase, 60 cycle a-c. 
ranch offices in principal cities whe oy Milley Blectvi Vig. Co. 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS Cirele No. 11 
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Our most popular Face Shield... 


of a very popular line! 


Aluminized . .. reflects over 
80% of Radiant Heat 


You'll keep your workers cooler, more comfortable 
efficient (as well as protected) with the 

AO H-3. Aluminizing also eliminates costly window 
replacement d 


ue to heat crazing and warping. 
TESTS INDICATE OVER 4 TIMES LONGER LIFE. 
American Optical ‘*H”’ Series Face Shields 
feature quick window interchange, light weight 
the model shown has a deeper spark deflector. 
justable fiber headband — genuine leather 
tband. Aluminized Face Shields provide 
yuality protection in furnace operations — 
melting forging 


-~ metal pouring — and 
per 


ations requiring a face shield. 


+ 


a 
wo) H-3 W84AL 


FACE SHIELD 


For more 


ce 


Cool Comfort’’ and Efficiency 


... AO Weld-Cool Welding Helmet 
(Reflects 70° of Radiant Heat) 


Approximately 50% cooler inside — and that’s good 
news to any welder! Cooler in the eye area also 
because of AO’s 168AL aluminized plastic coverplate. 
“Radio dial’’ turning adjusts to pr 
Helmet interior is black to prevent any chance of 
a diffusing light rays. Helmet is particularly recom 
mended for gas shielded arc welding. Non-warping, 
moisture-proof fiber glass construction also makes 
helmet ideal for outdoor welding. Other Features 
Flame resistant, stationary or lift front 


yper head size 


aluminum 
glass holder, vulcanized fiber chin rest. Your nearest 
American Optical Safety Products Representative 
can supply you. 


Always insist or 
; . ond &) Trademarked 
NOTE: AO Sweatbands are American Optic al Safety Products 
another aid to safety, comfort, COMPANY 
productivity — and cost /ittle. 


SAFETY PRODUCTS DIVISION SOUTHBRIDGE, MASS. 
Check your stock 


Safety Service Centers 
in Principal Cities 


1833-1958 + 125 LEADERSHIP YEARS 
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\WAARAE® 


- 
‘ 
Ey 


S\N) 


zed ler Models 
RP-10) and ind 
cart-mounted ire avail 
] 


witl i( dels have 
built-in electronic tim nd magnetic 
ontactors that are said to insure high 
quality consistent welds. Pinch gun is 
standard, but push gun can be supplied. 


The small unit will weld two pieces of 


and effect of backfires. De ; 
flow of oxy-acetylene mixtures 
] 1 


mild steel to thickness 


BONUS ... the worla’s Best “wiv: 


Circle No. 12 
Repair Service when you _ Safety goggles 
‘ o Cup-Type safety goggles have high impact 
use Smith’s equipment! resistance with contour tt 


design that guar 
intees safety and a comfortable fit. Weld- 


rs goggles have Arc-Ban, a dark green 
Users’ experience has shown that the safety features such as glass which completely protects one from 


11) . . . . iret d ul ole s, Arc-B s 
Flo-Trol valves developed in our welding and cutting equip- ae = os AvIGIC! ee : \re-Ban i 
: 3 : Be available in 10 shades, each allowing propet 

ment mean fewer repairs as well as safer working conditions. , 
protection for various types of welding. 
This low frequency of repairs is the reason we can afford to Bausch & Lomb Optical Co. 


back our products with the World’s Best Repair Service. Circle No. 13 
Here’s how it works: when a piece of your Smith’s 


Ammeter 
equipment becomes inoperative, you exchange it for a 100‘ 


Amprone Deca-Tran, designed for use with 
factory reconditioned piece of the same equipment . . . com- iny Amprobe where an extension of ranges 
pletely overhauled, with new seats, packing, seal rings, and = needed, a — — an Am 
newly refinished in bright nickel. No matter what the damage ane z cae petra aay og oS : 
to your equipment, your only cost is a low flat-rate repair > 1/16 in. in diameter, and bus bars as 
charge. And there’s no waiting: you make an on-the-spot ex- large as *4 by 22 in. Pyramid Instrument 
change at your Smith’s distributor. Just bring in your dam- ae oh a No. 14 
aged equipment, pick up a like-NEW replacement! ; 

For more information about the World’s Best Repair Serv- Couplers 


ice covering all major items currently manufactured, write: Kambocx couplers are used for hoses, 

pipes and equipment when a quick couple 

is needed. Couples are available in '% to 

Smith Welding Equipment Corporation 4-in. S17es, and are suitable tor pressures 

2623 Fourth Street S.E., Minneapolis 14, Minn. to 200 psi and temperatures to 550 F. 
Jordan Industrial Sales Div. 


Circle No. 15 
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a. 


“‘Baltospot is lightweight—the only completely portable 140-kv E. E. Ellis says, ‘‘There’s nothing to it. This unit will r 
unit on the market. Ideal for inaccessible places.”’ steel up to 15% inches thick 


“In less than a day I could teach 


anyone to make good inspection 
X-rays with BALTOSPOT,” 


says E. E., Ellis, Welding Engineerand — work, and save approximately 77 percent 
Radiographer, Fisher Tank Company, in radiography costs. Helping our welders 
Chester, Pennsylvania. “One year of — maintain uniform high quality and devel- 
experience with Baltospot X-ray equip- oping new welding techniques are prime 
ment proved to us that practically anyone _ functions of this, the most effective means 
can make good radiographs. There are of testing welds.”’ 


just three simple steps: Your Westinghouse X-ray Specialist 


has information on the full line of indus- 
trial radiographic-fluoroscopic equipment, 

or write: Westinghouse X-ray Depart- 
2. make exposure 


) e as . : 
& ment, 2519 Wilkens Avenue, Baltimore 
3. develop film according to chart 3. Marvland. 


. measure thickness of part and refer to 
chart 


8369 
X-ray inspection keeps us on our toes 


and is far ahead of other methods.” you CAN BE SURE...iF ITS 


lam et . 
Does Baltospot Pay? W cs tl ngh ouse 


**It certainly does,’’ says J. B. Fisher, BSR 
' President, Fisher Tank Company.‘‘We Rf 
J. B. Fisher exercise better control over all phases of SS 





This WELDED nuclear pressure vessel 
holds a practical idea for you 


Combination welder 


WELDANPOWER is a combination 200 amp 
ic arc welder and 5 kva power supply 
lesigned for use by contractors, farmers 
ind industrial maintenance departments. 
The welder is air-cooled, has a 4-cycle 
nodel TFD engine and delivers 13.1 horse 
power at 2,000 rpm. The combination also 
provides 115 to 230 volt, 60 cycle single 
phase power. The welder handles 5/64-in 
through 3/16-in. electrodes. The Linco/n 
Electric Co. 
Circle No. 16 


Respirator 


THERMALAIR is a respirator that gives pro 
tection against excessive heat, such as that 
n kilns and ovens where temperatures 
reach 150 F to 300 F. Device exchanges 
overheated air for respirable air when 
wearer inhales. When worn with proper 
asbestos clothing, Thermalair sometimes 
gives wearer more freedom of movement 


Job Report Courtesy of 


because it substitutes for self-contained 
Combustion Engineering, Inc., builder of vessel shown ' 


breathing apparatus. American Optical Co. 


Control valves 


uss ARCOSITE FLUX S aegis 


Series of high-flow capacity poppet-type 
for submerged arc welding control valves is designed for remote pilot 
operation on large, high-speed brakes, 


In nuclear installations where radio activity makes weld failure 5 ‘ 
clutches, etc. The new 2-and 3-way valves 


dangerous to personnel and can cause indefinite shutdown, sound , 
1 t , are said to provide instantaneous response 

corrosion resistant welds are of utmost importance. To inhibit 
corrosion, portions of the 9 ft. dia. interior of this 33 ft. reactor were 
overlaid with 14 in. of 308L weld metal. Submerged arc welding 
with ARCOSITE S4 flux was used for the job. The girth and longi- 
tudinal joints of the low alloy steel plates were also submerged arc 
welded using ARCOSITEJBS flux. Cost-wise, no other conventional 
method of cladding was practical. Arcos weld metal quality guar- Bronze rod 

antees corrosion resistance . . . freedom from maintenance. 

ARCOS CORPORATION, 1500 S. 50th Street, Philadelphia 43, Pa. \ flux coated bronze welding and brazing 
rod for oxyacetylene welding and brazing 
has proven to be ideal for bronze and 
fusion welding and for surface build-up, 


because of short poppet travel. Valves have 
three stainless steel moving parts, and 
bronze bodies. Sizes from °& through 144 
in. Valvair Corp. 

Circle No. 18 


says manufacturer. Rod is made of de 

rasified, deoxidized, low fuming bronze 

specially coated so rod does not have to 

be dipped in flux can. Aufhauser Bros. 
Circle No, 19 


Sintering furnace 
t wn 


Mopet 2915 is an automatic high vacuum, 
high temperature sintering furnace. It has 
a 6-in. diameter by 10-in. high hot zone 
at pressures down to 10° mm. Hg. and 
temperatures up to 2,400 C. The unit is 
equipped with safety interlocks to pre- 
vent accidental work spoilage. VRC Equip- 
ment Corp. 
Circle No. 20 
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Reflectoscope How X-Ray Quality Welds Make 


Mopet UR-600 is an ultrasonic inspection 


instrument that locates surface and in Low Alloy Steels Pay Off 


defects in materials and dete 
fferences in structure and physical 
Test frequencies are 0.4, 1.0, 
nd 10.0 megacycles. Power re 
ire 110 or 220 volt a-c, 50/60 
190 watts, single phase. Includes 
search units, reference blocks and 

er equipment. Sperry Products Inc. 


Circle No. 21 


Acetylene cylinder 


New acetylene cylinder has a modified 
lime s i filler that is said to increase 
by 15‘ while reducing weight 
Manufacturer says cylinder takes 
irge, yet there is no loss of ace 
f gas is discharging at high 
are available with 10 to 
capacities. Norris-Thermador 


99 
= 


Job report courtesy of 
Superior Tank & Construction Co., Los Angeles, Calif 


EE ws om FIRCOS & 
Welding positioner Tl IN 


Mopet LW10020 is a medium hold-down 


pressure longitudinal welding positioner LOW HYDROGEN ELECTRODES 


oining metals to %4-in. thick in any ; : , 
aioe . The vessel being welded is part of an L.P.G. tank truck. For high 
configuration from flat sheet to / ; _ : : . “ged - 

lind 19 op. P strength with low weight—USS “'T-l"’ steel is used and welded 
= oy a up to JV in = with Arcos Ductilend 110 Electrodes. These tanks meet or exceed 
er has several inter hangeable mandrels ASME code requirements... and all Ductilend 110 welds qualify 

t can be heated up to 400 F. It has a with X-ray soundness. Ductilend 110 is an Arcos Low Hydrogen 

ft welding length with 30-in. total work Electrode especially developed for welding high strength notch 

, height. Includes semiautomati tough steels of the 110,000 psi tensile strength range. Data sheet 
“= ree Re War on request. ARCOS CORPORATION « 1500 South 50th Street 
ding apparatu elder permits — “ 

Philadelphia 43, Pa. 


I it 
10 


automatic voltage controlled weld 
head with thoriated magnesium and 


vs, Airline Welding & Engi- 


( ircle No. 23 


All-purpose clamp 


WMF all-purpose clamp with its 0 to 3% 
n. and 0 to 1%4-in. extent of jaws, and 
standard 1'4-in. throat depth, can be used 
with standard clock gage for inspection of 
small parts. Quickly positioned unit is 


parti ularly adaptable to needs of the tool- 


maker because it eliminates the normal 
time-consuming chore of adjusting screws. 
Jaws do not mark ferrous or non-ferrous 
materials. Research Engineering and Sales 
Co. 

Circle No. 24 
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INVINCIBLE 
Welding Flux 
Recovery Systems 


Savings in reclaimed 
flux alone have paid 
for Invincible units in 
a few months, or even 
weeks, on submerged 
arc welding jobs. 


MAKE _}-WAY SAVINGS 


Valuable Flux Re- 
claimed. Automatic Invin- 
cibles recover al] unfused 
flux and return slag-free, 
dust-free usable flux to the 
welder — ail] in one contin- 
uous operation. 


Costly Man-Hours 
Saved. Invincibles do the 
complete job automatically 
— far more swiftly and 
efficiently than manual 
methods. 


Fewer Expensive Re- 
jects. Invincibles remove all 
fine dust (flux flour), thus 
reducing welding rejects 
and speeding production 


Many Important 
Advantages 


@ Ruggedly built to resist 
abrasive nature of flux. 


@ Compactand lightweight. 
Variety of models and flexi- 
bility eliminate need for 
tailor-made installations. 


@ Portable units also avail- 
able. 


WRITE TODAY FOR 
FOLDER on Invincible 
Flux Recovery Systems. 


VACUUM CLEANER MFG. CO. 


DOVER, OHIO 


Welding machine 
Ainco MSM Busvbee is a 
porta transforme designed 
res, filling 
ms. Glass 
wire is used in 
larv coils. Busvbee has 
contre within each 
complished Dy Operating 
front panel. Open circuit 
imp. Machine will take 
ne cluding 5/16 in. in 
fir R Co.. 


Cirele No, 25 


Tangent benders 


t 
off 


ers tast, accurate 
wit lighter metals. 
It was designed to fill 
ine to do 
that do 


chines 


e. Ta ri 
Circle No. 


Sample kit 
IpEA kit t ctr 

tended to 

designer tort 

phases 

thinking is 


nd samples 


Cirele No. 27 


Fluxless soldering 


New production technique allows aneroid 

nents of barometers, altimeters, depth 

pressure-sensitive devices 

d without flux. Another new 

process eliminates manual soldering. Both 

processes are accomplished by flash coating 

mating surfaces with tin or similar sub 

stance and then soldering or heating in a 

controlled atmosphere oven. Dalic Meta 
emical Ltd. 


Circle No. 28 
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or only $99 — you're “in business” 
with this PUROX W-200 Starter Set 


You get all this standard, professional equipment: 


@ Welding Blowpipe @ 12'2-ft. Fitted Double Hose Assembly 

@ Welding Head (welds up to '8’’) @ Oxweio Goggles with ‘‘A-A” Lenses 

@ Cutting Attachment (90° head) @ Oxweto Friction Lighter 

@ Cutting Nozzle (cuts up to 2°’) @ Blowpipe Wrench 

@ Prest-O-Lite Oxygen Regulator @ Regulator Wrench 

@ Prest-O-Lite Acetylene Regulator @ Complete Setup and Operating Instructions 
@ Enameled Stee! Carrying Case for everything 


and—for a limited time only, at no extra cost— 


How-To-Do-It Reference Library of 17 instructive booklets (total 

list price, $3.35). (Offer good during October, November, and Decem- vy 
- \\\ 

her. 1958 only.) Wt) 


s available, as required, for 


neh COMPLETE $99.00 


This is a Linve-built, high-quality welding and cutting outfit, designed for rugged service. All standard industrial equipment for maximum flexibility and portability 


Available now from your local supplier of LINDE products. If you don’t know 
him already. write for his name and address. LINDE COMPANY, Division of 


Union Carbide Corporation, 30 East 42nd Street, New York 17, N. Y. In Canada: fey-\-isiie) = 
Linde Company. Division of Union Carbide Canada Limited, Torento. 
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Single-phase control 


| SWC-2XN is a single-phas ontro! for 
stationary or portable ‘sistance welders 


lt has a dust-tight contr cabinet, either 


HEAVY DUTY a 200 or 400 amp afety fused-disconnect 


switch and can be isecl wit single o1 
PUNCH PRESSES multiple welding electrodes, Control. has 
Powerful ae ag trans 
Dependable and Economical Cirele No. 2 
Fully Guaranteed 


Moderate in Price 


, See your Supply Dealer 
Hundreds of Different or write for Catalog giv- 


ing complete informa- 


Model Combinations tion, specifications and 


: sae,e prices on our line of 
L to 12 Ton Capacities Heavy Duty Punch 


Presses. 
Thousands in use the World over 


Weld head 


Uses of new hydraulic weld head and cabi 
net welder include welding aircraft com- 
ponents, electronic tubes and components, 
ewelry and light gage metals. Unit has 
elding cabinet enclosure with 2.5 kva 
elding transformer, integral hydraulic weld 
head, choice of welding controls and foot 
pedal hydraulic actuator, Low inertia move 
ment with automatic weld firing pressure 
iging from 0.5 to 100 Ib. Va m Tube 
roducts Co. 


Circle No. 30 


Ceramic tooling 


PLATES an bo fabricated from “Sur 
Braze »” casting ceramic are used for 
critical ntering operations on metals 
ferrites, ceramics and glass at tempera 
,000 | The plates and boats 

{ material, so tooling will 


powders being sintered, 


temperatures up to 


extreme resistance to 
rmal shock, Duramic Products, Inc. 
Circle No. 31 
Welding helmet 


Hetmet with a 414 by 





d to increase weldor’s vision by 120%. 
and be a valuable aid to those who wear 
or trifocal prescription glasses. The 
- F gage vulcanized fibre helmet comes 
Homogenized brazing alloys i curved bottom going under chin. 
cut production costs! or with a straight bottom extending to 


Specto- [i : New continuous casting of United Phoson and ; 2 t . gars ates lens shade 3 through 
graphic Fa a ; Sil-Bond alloys now results in the most uniform — t. Air Reduction Sales Co. 

analysis homogenous — brazing alloys available. This Circle No. 32 

assures technique assures more uniform results, speeds up 

pres production, reduces finishing requirements... 
adher- _ ' : : . , 
ence to < ake . gate for you! Always specify United homogenized alloys ; 
specifi- iA . ... certified to meet all standard specifications. New-principle plastic adhesive will elim 
cation, ‘ 





Cold solder 


Complete information, and colorful new 8 page inate use of liquid hardeners and form a 
booklet “Low Temperature Brazing Engineering bond with hard, durable, steel-like sur 
Facts and Data” are yours for the asking. face, manulacturer says. Twin Weld cold 
Write, Wire or Phone Ider can be used to bind like metals 
UNITED WIRE AND SUPPLY CORP. or unlike 
1497 Elmwood Avenue, Providence 7, Rhode Island wood. It is easy to shape, cut and handle 


and has a long pot and shelf life. Fyber 
for brazing alloys a/uminum, brass, copper tube and wire : 
Specify glas Industries Dir 
Circle No. 33 
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MANHATTAN MOLDISCS 


Faster Cutting—Longer Life 


Tests have proved Manhattan Moldiscs to be the 
most economical portable grinding wheels you can 
use on right angle grinders . . . even on the toughest 
roughing and finishing jobs. They’re custom-made 
to meet specific job requirements for use with mild 
steels, stainless alloys, aluminum or copper. Every 
turn of a Manhattan Moldisc exposes a fresh, sharp 
abrasive cutting surface right down to the last usable 
part of the wheel . . . without loading or glazing. 
They’re safer and easier to use because they’re light 


\ INSTITUTE 


in weight, easy to control ... and reinforced with 
special super-strength synthetic fabrics. 

Manhattan Moldiscs are available in a wide range 
of types from harder, stiff bonds for fast roughing 
... to resilient, flexible bonds for fine finishing. Ask 
a Manhattan abrasive wheel engineer to show you 
how Manhattan Moldiscs and other Manhattan high 
speed, heavy duty abrasive wheels do a better cutting 
or grinding job and last longer . . 
Use per Dollar”. 


. give you “More 


memnee WRITE TO THE ABRASIVE WHEEL DEPARTMENT 
MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, 


INC. 


Belts * Hose * Roll Covering * Tank Linings * Industrial Rubber Specialties * Abrasive and Diamond Wheels * Brake Blocks 
and Linings * Clutch Facings * Asbestos Textiles * Mechanical Packings * Engineered Plastics * Sintered Metal Products * 
Industrial Adhesives * Laundry Pads and Covers * Bowling Bails 
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NEWS ee ce ec ce from page 8 


Wit (os WELDIN salety, The course Was desig ned soa 
if uniform system ; 


s ot fT choosing inspet 
3. . ° 
a tors will come about in the future. 
? SCREENS In another course offered by the 
Ni Canadian bureau. “Welding funda- 
4 mental principles and practices.” a 
PROTECT section designed to give weldors an 
, insight on leadership in the event 
MERCHANDISE AND PERSONNEL they become foreman is included. 
= = " er ee eS 
Work needn't stop for welding with these The bagase orca ‘plains tablished 
safe, lightweight, portable screens. Shield PEaney les of lea lership snd tells how 
merchandise and other workers from welding lo explai l methods and te hniques to 
subordinates. It also attempts to es- 
Treated Canvas, Asbestos or Neoprene tablish methods which will insure 
Flame, Water, Weather and Mildew compliance — to 
Resistant standards and procedures by oper- 
Nominal Cost— Based on Size ators and others. 
Hinged for Portability IT FOL LDS 
Eyelets Hold Curtains in Place 


Curtains Easily Removed 
or Replaced 




















recognized design 


Protect merchandise with Folding 
Loading Dock Covers. Stock sizes 
and specials. 


GGG GOGO GOGO GOGO E EEE POO OT 


A. MAMAUX & SON 


120 BOULEVARD OF THE ALLIES 3.000th marine hull 
PITTSBURGH 22, PA. PHONE COURT 1-3500 ERE TE rN I ea 


» ht ii ie 

















Tarpaulins ... 100,000 Square Feet in Stock Phe M\ on” that dropped into 
the Ohio River recently was the 
}.000th marine hull launched at the 




















Ambridge Plant of United States 
BATEMAN Steels American Bridge Div. in the 


past 35 vears 
The 348-ton. 195-ft all-welded steel 
barge was built for the Mississippi 


Valley Barge Line Co. 


IRON WORKER 


THE ONLY IRON WORKER OF ITS 
KIND ON THE MARKET TODAY 


No Grinding Necessary After Cut. One Stroke 

Cycle Clutch Operater by Hand or Foot 

The Bateman “Bantam” cuts 2” x 2” x 4” 

angles and 14” x 4” flats. Standard punches 

will fit this machine. The Coper will cope 

114” through 4g” material. It will punch Th . 
2” hole through 4” material. With the paee ee ee 
clutch open, the Bantam will make 44 Fihee Metals forme 
strokes per minute. It is made of high-grade , Pe 

cast iron, with the clutch, pin and dog made midwest subsidiary 

of hardened steel. The blades are made with Fibre-Metals Products Co 
tool steel. It is powered with a fly wheel Pa.. has formed a new midwest sub- 
and gear drive, and uses a small +4 hp sidiary. Fibre-Metal Midwest Ine. 


motor, 1750 rpm. lhe new company’s offices and ware- 


.. Chester. 


} ouse are love ed é 7 a . arte 
Bateman Bantam with punch $575.00 “tes Chi — a ee 
Shear only $495.00 F. wer 


Shipping wt. 750 Ibs. general manager of the company, 
WRITE TODAY for com. and J. R. Thompson has joined its 


plete information and BATEMAN FOUNDRY & MACHINE sales staff. 


The subsidiary will handle Glen- 
name of nearest dis- 


: MINERAL WELLS, TEXAS dale Optical products as well 
tributor Fibre-Metal produc ts. 


. M. Bowers II has been appointed 


as 
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SIL-FOS — 25 individual cartons 

per case containing 20 sticks 

per carton; .050” x 1/s” x 20”. 
EASY-FLO 45-25 individual 
cartons per case, 17 pieces 
per carton. 1/16” diameter 
wire in 20” lengths. 


New small packages of Easy-Flo and Sil-Fos 


Low cost... Buy what you need... USE what you Buy! 


Many users of silver brazing alloys can benefit from these small packages of EaAsy-FLo and SiL-Fos. 
No more on-the-job waste, exact amounts in small quantities do away with alloy ‘‘scrap’’ problem— 
‘“‘serap’’ that costs you money. Now you can ‘“‘carton out’’ your brazing alloy for each job and know 
how much you’re using and how much you will need. Purchase by the case or carton, either way your 
alloy inventory is kept to the neatly packaged minimum. 


Your supplier should have the new Easy-FLOo and SIL-Fos packages on his counter now. Look for the 


familiar Handy & Harman blue and silver colors. GET WHAT YOU NEED—WHAT YOU CAN 
USE NOW! 


DEALERS—WHOLESALERS! Your NO. MM Source of Supply and Authority on Brazing Alloys» =» 
Stock Easy-Fio and Sit-Fos now for cucnessene come 


. es . Peovietece ' 
maximum profit. These original silver ’ . 


brazing alloys outsell all other brazing > Ma H A N DY & H AR MA N stevens ome 


SeTeorr. Sice 
alloys in the U.S. combined. For details Generel Offices: 82 Fulton $1., Mew York 38,.M.Y¥. Sinan cu 
and prices see any Handy & Harman DISTRIBUTORS IM PRINCIPAL CITIES woureces, canace 
distributor (list on request) or write direct. 
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NEVER AGAIN!-cut-fit-trim-refit—recut-—refit 


PAT. NO. 2408517 GOUGING torch by Arcair is used on 


the job to remove an unwanted half- 
H & M SHAPE CUTTER cho rngonee se on vito 
crossover members. Torch directs stream 

Accuracy in cutting or beveling saddles, tees, els, or other designs has 


; of compressed air parallel to electrode. 
long been a time-consuming, trial-and-error process in pipe fabricating. Mikes 2 ; «ok 
Today, however, you can produce precise cuts and bevels the first time— Method of removal was quicker and 
with an H&M Shape Cutting Attachment! cheaper than grinding, and did not ne- 


74 4 ~ a” a oe 4° . 
The H&M Shape Cutter is actually steered around the guiding template tee ae Le ar EOE 
by exerting the proper spring tension on the sliding torch assembly. The operations. 
cutting torch is thereby forced to reproduce the exact shape desired. oe F 
PVRC meeting 


Eliminate those costly “re-cuts” and “re-fits” with an H&M Shape ’ 2 
traces progress 


Cutter. Then—do it once, and you've done it right! 


The progress and accomplishments 


FULL DETAILS PIPE BEVELING MACHINE COMPANY f{ the Pressure Vessels Research 
AVAILABLE CHM 311 E. Third St. Diamond 3-0241 Committee of the Welding Research 
IMMEDIATELY Tm REG TULSA, OKLAHOMA Council were 
. mittee’s recent annual meeting at the 

Engineer's Club. New York City. 
Fred L. Plummer. national secre- 
tary of the American Welding So- 
ciety, and chairman of the group. 
addressed the meeting. He stressed 


reviewed at the com- 





the importance of research and _ its 

4 worth to industry. He stated that the 

( > findings of the PVRC have influenced 

tt the establishing of many standards. 

Plummer cited the atomic sub- 

T marine Triton, the aircraft carrier 

u he FAL Go a Independence, missiles and rockets 

as examples where welded pressure 

Resistance Welding Alloys vessel developments have at least 

been influenced, and to some extent 

* SPOTWELDING TIPS, a complete line .. . R.W.M.A. made possible, by the research of 
Standard Tips, ‘Tuffcap’ Standard Tips, Cold-Formed Tips, Cop- committees such as the PVRC. ‘ 

per-Tungsten Faced Tips and many “Specials”, all carried in stock The committee consists of 200 


: ‘ : : 4 scientists who serve on the PVRC’s 
in a wide selection of active types and sizes. e ae 
three sections—materials, design and 


¢ BAR STOCK, round, hexagon, square and rectangular. eae a 

¢ FORGINGS, a large stock of bars and wheels available for Shortly before the committee met 

finishing. Special forgings to order, rough, or finish-machined. Plummer appeared at a_resear¢ h 

e WELDING TIP HOLDERS and ADAPTERS forum held by the American Gas 
as 3 Association in Tulsa, Okla. In_ his 

You too may depend on Tuffaloy, with its record of over twenty 


. . . ° address he told of the work of the 
— of pHomer cereice and consistently high quality. American Welding Society and the 


See your nearest AIRCO or TUFFALOY representative. PVRC. 
Ask for Catalog and Price List. 


Air RepucTion SALES COMPANY 
A Division of Air Reduction Co., Inc. 
150 East 42nd Street, New York 17, N.Y. 


Name change 
for Hunt Co. 


C. B. Hunt and Son Ine., Salem. 
Ohio, has changed its name to Hunt 
Valve Co., so its name will be more 
closely identified with its products. 
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How semi-automatic hard surfacing saves 


time and material at Bradford Hills Quarry 


) the semi-automatic application of nickel mang 
ig material almost saved us the price of the Wear 
1achine in just five weeks,” says Thomas Risbon 
rreman for Bradford Hills Quarry, East Petersburg, 
n, Pa 
r-O-Matic unit at Bradford Hills Quarry is used al 
isively for maintaining their new 57-60 Universal 
a five week period, nightly maintenance 
er required 500 pounds of 7/64” Wear-O-Mati 


anganese wire to provide normal operating tolerances 


From this platform on the crusher, the Wear-O-Matic unit is used 
nightly to maintain proper impactor size for most efficient operation. 


* Price f.o.b. York, Penna. $279.00. 


QUALITY WELDING ELECTRODES FOR 
Stainless Steel 

Mild & Low Alloy Steels 

Cast Iron 

Tool Steel 

Bronzes & Dissimilar Metals 

Hard Surfacing Electrodes & Wires 
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During a similar period, 800 pounds of 


stick electrodes were required to provide the same 


wear protection to the impactors 


industry are impor- 


tant because they affect profits. Find out how the Wear-O 


Savings in maintenance opt rations in vour 


Matic process can help lighten 
built right and priced right* to pr 
client maintenance on all equ pm 


Bulletin HS-102 Alloy Rods Con 


Pennsylvania. 


Weldor Gene Johnson says, “‘It's easy to turn out square edged im- 
pactors like this with the Wear-O-Matic process and, it's less tiring 
than stick electrodes. 


Alloy Rods Company 


YORK, PENNSYLVANIA ° 


EL SEGUNDO, CALIFORNIA 











Airco building 
7 Denver gas plant 
Air Reduction Co.. Inc... New York 
City. is building a $600.000 oxygen 
IN THE RED DRUM and nitrogen producing plant in Den- 
A ver. 

aa William O. Brown is in charge of 
all Denver Airco operations. which 


DEPENDABLE 
SUPPLY 


until now consisted of a supply source 
for welding and cutting equipment. 
and a source of argon and helium 
oases. 

The new plant is expected to be in 
operation by 1959. Its products will 
be used in the metal working and 
construction industries and in missile 
development. 





Lincoln builds 
Australian plant 


Lincoln Electric Co. (Australia) 
Ltd., subsidiary of Lincoln Electric 
Co.. Cleveland, is building a plant 
in Sydney for the manufacture of 
arc welding equipment and supplies. 

The plant is modeled after Lin- 
coln’s Cleveland plant. It will be 
completely windowless and air con- 






Write for the name and address 
of the NATIONAL CARBIDE supplier nearest you 


National Carbide Company 


ditioned. Entrance will be through 
A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED ' 
wo unnels, 


GENERAL OFFICES: 150 EAST 42ND STREET, NEW YORK 17, N. Y. 
AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT 


THEY 


LOOK 


ALIKE... 


BUT THERE'S A BIG DIFFERENCE INSIDE 
AND THE BIG DIFFERENCE INSIDE 
ACETYLENE CYLINDERS IS COY:NE'S “SPECIAL 
FORMULA MAGIC MONOLITHIC FILLER. THERE'S 
ALWAYS GRADE A QUALIT# INSIDE EVERY 
COYNE CYLINDER LET US PROVE IT 


Hull foe dednily!/ 
this reactor container, almost buried in 
concrete work, at the Shippingport atomic 
power station. Built by Pittsburgh-Des 


inde Moines Steel Co., it is made of I'/2 
cyli r company steel. Joints are beveled with a 40 de- 
gree angle leaving a |/g in. land and are 
fit up with a 5/32 in. root opening. A 


511 S. FULLERTON RD., LA HABRA, CALIF. 3/16 E-6010 electrode was used through- 
24 COMMERCE STREET, NEWARK, N. J. 





FIRST commercial use of the atom is in 


200 PAUL AVE., SAN FRANCISCO, CALIF. 
155 W. BODLEY AVE., MEMPHIS, TENN. 
out. 
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GOOD WELDERS DO BETTER 
’ i with these and other 
COMING eee ADVANCED ALL-STATE ALLOYS 
EVENTS 
NOV. |1-12: Northwest Welding Con- 
ference, University of Minnesota, Min- 
neapolis, Minn. 
DEC. 1-2: NWSA Southeastern Zone Canw 
Meeting, Dinkler-Tutwiler Hotel, Birm- This trade-mark A427 
ngham, Ala. is reserved for the finest 


DEC. 4: NWSA _ Southwestern Zone ALL-STATE hes in FLUXES, 


Meeting, The Statler Hilton, Dallas, 
Tex FLUX-COATING, ALLOYS 


610) 1959. NOIMA. to ALL-STATE FLUX-COATED RODS HAVE ALL 3 
Save Time! Money! Rework! 


JAN. 8-10, 1959: NOIMA Trade Show 
and Exhibit, Atlanta Biltmore Hotel, 
j j No. 11FC Brazing Rod 
Nickel Silvers .... °° i3F¢ Buridus Rod 


Atlanta, Ga 
JAN. 26-29: Plant Maintenance and 
Fiux-Coated, Low-Fuming Rod** 
Bronzes ......... No. 41FC General Purpose Brazing Rod 


Engineering Show, Cleveland Public 
Aluminum No. 35FC Special Light-Coated Welding Rod 


Auditorium, Cleveland. 
JAN. 28-29: Midwest Welding Confer- 

E-43 Electrode for Type 4043 
E-2 Electrode for Type 1100 





ence, Illinois Institute of Technology, 
Chicago 

MARCH 12, 1959: NEMA Are Welding 
Section Quarterly Meeting, Pittsburgh. 

MARCH 16-20, 1959: ASM Western 
Metal Exposition and Congress, Pan- 
Pacific Auditorium and Ambassador 
Hotel, Los Angeles. 


APRIL 7-10: 1959 AWS Welding Show, 


**This flux-coated, low-fuming bronze is typ- 

ical of All-State flux-coated rods. . . speeds 

work by permitting operator's undivided at- / 
tention to deposition and control. Odor prac- 7 NE Ww! 
tically non-existent. Flux coating is All-State ” 
Re SER . : formula of proven superiority and years- Instruction 
-International Amphitheater, Chicago standing reputation for the rapid, positive, Manual covers 

: paw A smooth cleansing action important to good ; whole line 
JUNE 4-5, 1959: NEMA Arc Welding brazing is anhydrous . . . causes bronze Coma Ask for 

Section Quarterly Meeting, Hot to flow out more freely and smoothly. é ‘ FREE Copy 

Springs, Va. 


= * nd SOLDERING. FILLING. SEALING 
¢ + 

z 22 

z 

” i 

5 z 

7 ° 








Distributor stocked everywhere! Convenient to buy! Economical to use! 








“ 


WELDING Want your own bronze flux-coated? If you are committed to other alloys and need 
. the economies inherent in having the flux on the rod, inquire! All-State’s manufacturing 
subsidiary is available for custom coating with All-State Fluxes. 


Pipeline news 
The Federal Power Commission 
authorized the construction of $518.,- 
)22.000 in natural pipeline facilities 


ba 


ALL-STATE WELDING ALLOYS CO., INC., WHITE PLAINS, N. Y. 


during the 12-month period ending 
une 10. 1958. The new facilities 


ition’s trans : 
Michigan Wisconsin Pipe 1} 


Co., Detroit, has been granted F MATERIAL HANDLING DEVICES 


n ssl Ss 


re designed to add 214 billion 
ft of daily delivery cavacity ' MERRILL BROTHERS 


authorization to construct 25.3 miles 


t 12 in. loop line to its Madison. a i | 
Wis.. lateral. It will also install a . 
1 200 horsepowet compressor unit 

at its Wisconsin “B” station. The 

cost of construction will be $1.- 

133.000. This is part of the com- 

pany s $22,000,000 project to in- MERRILL-Volz DROP FORGED 
crease its system’s capacity by LIFTING CLAMP FOR SAFETY 


10.000.000 cu ft daily. 


Distributor appointments 


futomatic Switch Co., Flerham 
Park, \. J.; Control Equipment Co., 
Salt Lake City. Utah. 

{merican Manganese Steel Div., 
American Brake Shoe Co.. Chicago ' 

; a @ All operating parts re- 

Heights, Ill.: Kern Welding Supplies, Factory tested ot triple placeable when worn 
Bakersfield, Calif.; Wesco Corp.. rated capacity ~~ ee ‘ 
Charleston, W. Va.; Wileher Weld- Will lift’ from hori. aa oak eas cae 
ing Supply. Macon, Ga.; General zontal or vertical posi- 
Welding Supply Co.., Denver, Colo. tion. 

Olin Aluminum, Olin Mathieson Cam and Pads of case @ Useful for positioning 
Chemical Corp., New York. MN. ¥.* hardened tool steel in welding operations 


Seneca Steel Service, Inc., Buffalo; The HEAVIER the LOAD ¢ eee the TIGHTER the GRIP! 


Steel Supply Co.., Knoxville, Tenn.; 
yeaer a ag eg M E is R L L B i O u H E R S 
Mass.: RCA Victor Co.. Ltd., Mont- 


real. 





Safety Factor—5 to 1 


grip. 


56-81 ARNOLD AVE., MASPETH, N.Y. 
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Cyril D. Jensen has taken a leave of 
absence from Lehigh University, 
Bethlehem. Pa.. to direct research 
and testing for the Pennsylvania De- 
partment of Highways. He is chair- 
man of the soil mechanics division 
and a professor of civil engineering 
at the university, While doing re- 
search for the Navy during World 
War II he developed underwater cut- 
ting and welding techniques and did 
stress investigations of welded pro- 
peller shafts and other weldments. 
During this time he obtained a pat- 
ent for a coated underwater cutting 
electrode. 


Alloy Rods 10... York. Pa.. has ap- 
pointed Harold Scrutton as field rep- 
resentative for south-central Penn- 


TOP WELDERS CHOOSE MANGANAL BARE because: sylvania and Maryland. Joseph Wil- 


1. It makes the strongest welds fastest ams is filling the newly created po- 
2. No coating no des no chipping sition of manager of market research. 
° ; ; ‘ : i oth men \ ill head arter in York. 
3. Workhardens to 550 Brinell; tensile strength, 150,000 psi. — ee 

4. 100% metal deposit; every ounce counts. 


For the most effective and economical reclamation welding of 
, parts worn through impact and abrasion. 


7 Write fo 
° r 
Plet. . 
Ones 5, “laity 
ar 
Sistrig Ose 
Ufo, 








ANY Pipe joint DT svc | wt Williams 
Angle Cut NOW Layed Out | 

ta MINUTES! Me TILLMAN About 
LY? | Gloves—Garments | | 








BUY 


Marks off easily 
and accurately 
any pipe joint. 
Eliminates all 
figuring of cut 


FROM 
YOUR ‘ 


as well as 
oxygen and 


A) ny WELDORS 


Director of the new Hobart Bros. 
Technical School in Troy, Ohio, is 


OuR Howard B. Cary, former assistant 
NO MISTAKES — NO TIME LOSS New general works manager of the Marion 


—regardless of the type or size of pipe bp == eos Power Shovel £66 Marion, Ohio. 
joint to be welded. No more “cut and try” CATALOG Cary is a member of the American 
og a ape ae — Welding Society Welding Handbook 
e need for calculation, and is available : inn —" ate sldine 
in 2 sizes for marking pipe and structurals BRAZILIAN DEERSKIN Committ * a = mg 8 welding 
of 142” to 18” in cross section, and from (HE “STAY SOFT” LEATHER princi spain nie ieianiiaeeies 
16” to 48” diameter. Send for complete a mg 
description. GLOVES AND MITTENS New sales manager of the Cayuga 


CONTOUR MARKER CORP Mac hine & Fabricating Co.. Inc... De- 
1843 E. Compton BI., Compton, Cal. TILLMAN PRODUCTS pew, N. Y., is Robert P. Gehring. He 


, is former vice president of Saginaw 
Also Mfgrs. of Boyce Centering Heads, John Tillman & Co. ‘ ; I : dt E 
Radius Markers and Pipe Flange Aligners. W elding Supply Co. and former 


Long Beach, Calif ee > iagara section o 
THE CONTOUR MARKER 9 h chairman of the Niagz t f 


the American Welding Society. 


Makes it easy to 
mark off end of 
lateral pipe. 


FOR 


ws | 
, I ie] DEALER 
backs, and marks € | ie 2 ws 
all around pipe. } H << , 
Saves man-hours, | ie :] Cary Gehring 
- 
x. , ; 
» L ASK 

acetylene gas. er. 
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Walter A. Penner has been appointed 
listrict ofhce manager of Worthing- 
Corp.s Denver district office. 
ler is a graduate mechanical en- 
cineer from Stevens Institute of Tech- 
nology. Hoboken, N. J.. and is a li- 


d engineer in California. 


Fred S. DeW itt is the new district dis- 
tributor sales manager in New York 
City for General Electric tubes and 
electric ¢ omponents, DeW itt replat es 
S. J. Welsh who is now marketing 

inager for the company’s specialty 
electric components department in 


Auburn, N. Y. 


er assistant sales manager of 
Reduction Co.s New Orleans 
sales office, Fred T. Wilson, Jr. now 
inages that location. FE. C. Kennedy 
the new assistant sales manager. 


Christenberry 


Seymour Bec ker has been appointed 
New England field representative for 
Arcair Co., Lancaster, Ohio. Becker 
has experience as weldor, salesman 
ind welding instructor. 

Former sales representative of Smith 
Welding Supply & Equipment Co., 
Detroit. S. FE. Christenberry, is now 
the firm’s sales manager. He was at 
one time a district engineer for Eu- 


tectic Welding Alloys Co, 


Bob Hairston is the new executive 
secretary of the National Ornamental 
Iron Manufacturers Association, He 
will serve a one-year term. 
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the MODERN METHOD 
of Transporting Compressed Gases 


A 





STN QUIRIES 





w 


Ms /gas supply TRAILERS 
ad ailated just forY OU 


@ CAPACITY — to meet YOUR Requirements 


@ SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements 
for YOUR Protection. 


e CHASSIS — by leading Chassis Manufacturers with Service Branches throughout the United 
States for YOUR Convenience. 


ees INDEPENDENT ENGINEERING COMPANY.Inc. 
Y uf = 


CYLINDERS AND GAS PRODUCING EQUIPMENT 


consuttins ()(3(¢(®) DESIGNING 
ACETYLENE - OXYGEN - NITROGEN~ ARGON 


RESEARCH 








TODAY TO 


O'FALLON 5S, ILLINOIS 








ACTUAL LABORATORY 
COMPARISON TESTS 
PROVED THESE COM- 
PETITIVE ADVANTAGES 
OF THE FIRST 
ALL PLASTIC 
RESPIRATOR 


A7J0 


© 47% to 51% Less Weight 
© 13% to 37% More Func- 
tioning Filter Area 


@ 26% to 55% Less Inhala- 
tion Resistance 


e 8% to 61% Less Exhala- 
tion Resistance 
FOR PROTECTION AGAINST 
Dusts, Chromic Acid Mists 
and Pneumoconiosis- 
=, = Producing and Nuisance 


ea tich nel Mists. Bureau of Mines 
Tr ediraene’ Approval BM 2175. 
' 


TRY IT AND COMPARE IT! The Welsh AIR-RAIDER is more comfort- 
able . . . provides a longer filter life . . . gives greater visibility . . . is more 
durable and is easily assembled. Write for Bulletin Today! 


WELS MANUFACTURING COMPANY 


4 Magnolia Street, Providence, R. I. 














The new general manager of Page 
Steel & Wire Div.. American Chain & 


FITE RITE BY | ale Go. Ine.” Monemen, Pasi SHOOT-A-LITE 


Joseph N. Kemple, former company 


ust as, sales manager. Kemple was at one 
BLANKET e weal Cemple was al SAFETY GAS LITER 


time connected with US Steel. 
ry +-Cecond 


fire es 
in the 


The Practical 
Lighter for welding 


Kemple Smith 


and cutting torches 
| a E. (Jack) Smith has been elected 


to the newly created position of exec- SAFE! SURE! 


utive vice president of Smith Weld- 
ing Equipment Corp., Minneapolis. STRONG! 
Smith, son of the company’s founder, 
organized and formerly headed the 


company's research and development Ask your jobber or write us. 
department. 


John 1. Houston has been appointed SHOOT-A-LITE 
( Uy the Philadelphia steel service plant of | CORPORATION 
...made of J-M Asbestos ton pas cscitent ueneral manageenr | es ee 
Cloth by prominent sales for all Ryerson plants. Hardie sma iac 


VY. Beck was named general manage1 
Chicago manufacturer of the company’s Pittsburgh plant. 


@ Here's an excellent unit for on-the-spot | Raymond A. Harder is manager of 
handling of fires—the Fite Rite Blanket in | the new midwestern division of the 
the flip-open case for split-second protec- Coyne Cylinder Co., in Glenview, Ill. Singer's new lightweight 
tion of equipment and personnel. Made of S 

Johns-Manville Asbestos Cloth—in com- | A new department at Metal & The safety clothing and gloves 
mercial and Underwriters’ grades to AAA | mit Corp., New York City, will be for inert 

—the Fite Rite Blanket is produced by} directed by H. E. Hirschland, and 

3 : : 2 a : eae gasarc 

Cotton Goods Mfg. Co., 216 N. Clinton) managed by C. H. Carpenter. The de 

St., Chicago, Ill. Standard blankets and | partment will stress the development welding 

curtains made of J-M Asbestos Cloth are| of new metals and chemicals. and do 

also included in the Fite Rite Line. research on welding supplies and 











Fabricators of top-quality clothing, cur- equipment and other products already 
tains, and other protective materials offer being made by the company. 
J-M Asbestos Cloth in the forms that are 
most practical in your operation. For the Bay State Abrasive Products Co.. 
name of your local distributors and fabri- Westboro, Mass., has added James A. x Welders 
cators of products made of J-M Asbestos| Cloutier to its Chicago sales force. He gloves and 
—or for free booklet TX-2A—write| has been assigned to the northern In- mittens 
Johns-Manville, Box 14, New York gs diana territory. *& Jackets & Sleeves (all types) 
16. In Canada, Port Credit, Ont. JM| * Ot aprons * Split-leg Bes : 
John R. Burwell has been appointed eee bt rte aaeueniees canon 
Johns-Manville manager of government sales for Olin | the greater threat of ultra-violet rays it 


: . P 3 nert gas are welding. The leather is 
Aluminum, Div. of Olin Mathieson | about ONE-HALF the usual weight, spe- 


J 
: - . ‘: ally tanned to make it soft and pliable 
Asbestos Textiles Chemical Corp.., New York City. Bur- This lack of bail: terinain eannaini 3 Saetort 
; ’ well, a graduate of the U. S. Naval 


; ; NEW 16-PAGE CATALOG 
Z ’ f Academy, was with the company’s re- 


AS et Complete line of work gloves 
search division. for = job, safety clothing 


fi — ond wabd ers gloves. 
—s = \ former vice president of Pittsburgh ; 

\ : j \ of = Plate Glass Co., Wallace R. Harper, co INGER. 
\ \ / . , : : has been appointed assistant execu- | 


2 : : 5 NG MFG. CO. Work Gloves 
tive vice president of the American 860 W. Weed St., Chicago 22, II! That "'Sing"’ 


Institute of Steel Construction. New SN SR oe ce 


York City. See our ad in WELDING DIRECTORY 
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30 YEARS AGO 
CSO | an fem th Fog N OW 


REPAIR SLEEVES — f the Bet me Sasol pee) (cies, 

HI-AMP| °° }§#£zx->es 
Pe oe ee ee HARD 

DEDEDE accept TEARS AGO FACING 


WELDING CABLE ee Ren with the METCO 
Spedl nal ThermoSpray Gun 


are eas ta et ones S - is Now you can apply coatings 
—_ eer daaiy Seishee nara ea | of this extremely hard 
ee le" ae a eae ; material with the required 
08 Gu : sg YEARS AGO concentration of carbide, to 
any desired thickness, with a 
low-cost installation in your 
own plant, or have it done at 
reasonable cost in a metal- 


lizing job shop. 
SLEEVE 


LENCO, INC. a 30 YEARS AGO 


| Box 189, Jackson, Mo. 











FIBER GLASS 
HELMETS 


Seamless and stoutly reinforced with new 
plastic, ratchet headgear. Easily adjusts 
to any headsize. 


NEW DESIGN 
ADVANTAGES s As ke a pos 
1. Lighter weight. with Smith Welding Equipment Photo-micrograph of sprayed 
‘ort a coating, showing high tungsten 
2. Smoother, easier ee, a a carbide (dark particles) con- 
to clean. 20 YEARS AGO centration. Mag. 50x — actual 
we th 4 wv J size of area shown, approx. 
} ete 040” x .040°. (Photo courtesy 
. Superior resistance PLO Gf PRS at Pi =z a *é" : # Sam Tour & Co., Inc.) 
Pi traces the | jTess I 1s | ! 


. Moisture-proof, 
non-warping. 


No. 51-8F-P14 a 
These coatings are non-porous, 
, homogeneous, have very high 
These and other advan- les. tensile strength and provide 
tages give you better excellent wear resistance 
protection, comfort and le ‘ . ruice 

inder the most extreme service 
ECONOMY. 30 YEARS AGO unde 


conditions 


5. Easily sterilized. 





: ame: at Wy : TAT} itti " For full details—write, wire or 
apie ARS, 1if., the sales for purchasing phone for Bulletin 139. No obli- 
MEAS SIE Wage department and general superin gation, of course. 

ADJUSTMENT (° ®7 eee eR acai Bak 


‘ 


No. 51-2F-P14 











Enjoy real savings with Flood’s 
—— -HOUR COVER LENSES 30 YEARS AGO 
ood manufactures’ a complete line of Le : 

welding and safety equipment . . . if you 5 t nas 

have a problem feel free to call upon us hy pla in 1 : Metallizing Engineering Co., Inc 
bs ; ntry. in I . 

AT YOUR DISTRIBUTOR OR WRITE: new pliant | rea 1Y utin sang aaa Ave., Westbury Bee re 

’ 7 tan VW V7 1] ew York wood 4 


FLOOD SAFETY PRODUCTS CO. 1cetylene for welding and cuttir hg th epding- ing Ete -~ 


: a eee _ — Ltd., Chobham near Woking, England 
3035 West Lake Street, Chicago 12, Illinois to local industry. 
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Really FIVE 
TOOLS in ONE 


Yes, actually a 
BOYCE Centering 
Head replaces 

dv The Protractor 

dv The Centerhead 
d The Center Punch 
d The Level 

v The Scale 


Determines | 
Center Line at 3S 
any Degree and { 
Measures 


Degree of 
Declivity 


DIAL 


Wolghe SET LEVEL 


only 9 ozs 
Pocket size. 


Y type head accurately machined with tangents 
and tips for centering and aligning. Dial Set 
Level in graduations of 21/2 and 10 degree 
markings. Punch of Drill Rod with hardened 
point—insuring long service. Send for complete 
description. 


CONTOUR MARKER CORP. 


1843 E. Compton BI., Compton, Cal. 


Also Mfgs. of Contour Markers, Radius 
Markers and Pipe Flange Aligners 


BOYCE CENTERING HEAD 





has everything for 


‘Omamental Iron Shops 


The complete one-order supplier for nOps 
* Tools * Machinery « Finishes 
2 Over 400 Casting Designs—PLUS Selling aids! 





Ornamental Iron Finish 


90-gal um $4.26 per gal 
2-Gal. car 4.36 per gal 
'-gal ar 4.46 ea 


Electrodes 


less tt 
welding cast 


1/8 x 14” (25 Ib. box 
5/32 x 14” (25 Ib. box 


Geen’ Fabricating Co. 
1272 Grimes St. 
Memphis, Tenn. 


Please enter our order for: 


(1 SEND FREE 32-PAGE CATALOG 


includes more than 400 ing designs 


Address 
esti etuwia aie 





free literature 


USE CARD ON PAGE 95 


sl. FILLER WIRE—Kaiser Aluminun 
rhe importance of filler wire surface qual 
ity in high strength aluminum welding 
Ss covered in booklet. Reprint tells sizes 
of proper electrodes and rods, how thev 
are packaged, cared for and stored 

92. REGULATOR REPAIR—Modern Er 
Bulletir gives detailed 


structions for installation of new seats 


gineering Co, 


welding and industrial regulators in order 
reduce maintenance costs and dowr 

time 

53. X-RAY SYSTEM—General  Electri 

Co. Data Sheet B3022 f 

VX X-ray image inte 

ells applications and features 


54. HOLDER—Martin We 


describes T ong-Grip electrode 


compar y's 


pictures and specifications 
55. SPOT WELDER—Peer 
ior portable spot weld 
2-page catalog. Excl 
feature is explained 

56. GOGGLE—Ameri 

letin S-7311 describes 

roggle that fits over 

nd safety prescrip SSeS 


57. GAL\ \NIZED_ “PAINT 


Co., Inc. Four-page flyer 


Shivell-Hall 
Ils various uses 


Galvanox. a paint that repairs damaged 


galvanized surfaces, can be put to 
Mallory-Sharon 


TITANIUM 
chure tells of the 
strencth weicht ratio of I m 
59. BENDING MA‘ HINE. Wharton 
tools. Literature explains Refix 
machines that are hydraulic and motor 
Machine bends, mills, reads 
in one setting 
0. FORGINGS— Mer 
F-1 has information or 
die design through for 
ming, cleaning and inspe o 
61. SELENIUM DIODES Internation 
Rectifier Corp. Engineering data on 
elenium diodes is given in bul 
letin SR-163. Includes graphs and charts 
62. METALLIZING Metallizing Engi 
neering Co., Inc. The practical applications 
d in bulletin 51¢ 


1) iature 


of metallizing are covers 
18M /5-56. 
63. BRAZING—United Wire & Supply 
Corp. Four-page flyer describes col 
that tells what happens 
brazed. . .” 
ACCESSORIES National 
Form N-213 
accessories in 
electrode 
clamps, etc. 
65. HEAT TRANSFER—Babcock & Wil 
cox, The quality, 
omy of electric 


or movie 
“When metals are 


Cylinder 
welding 
Includes 


catalogs 
company’s line. 


holders, flux, safety equipment, 


dependability and econ 


resistance welded carbon 
steel tubing in applications involving heat 
transfer are described in bulletin TB-412. 
66. ELECTRIC PLANTS Automatic 
Switch Co. Electric plants, with all their 
described in catalog 57 
S6. Includes pictures, spec 
prices, 

67. BERYLLIUM—Beryllium Corp. “Plain 
talk or beryllium” tells of the health haz 
irds that exist when the substance is not 


components, are 
fications and 


roperly handled, what 

ivoid improper handling 

should an accident occur. 

68. RECTIFICATION PLANTS 

Air Products Co. Catalog 
the production of oxygen and nitrogen 

in liquid or gaseous forms. Includes tech 


nical data, and 


Superior 


describes plants 


lustrations of pumps, va 

porizers and other equipment 

69. DUCTILE IRON—T. B. Wood’s Sons 
tin 1102 builds a case for ductile 

iron claiming its low melting 


casting and machining 


points, 
advantages 
0 np wat to cast iron, and vet it 
has st s strength and ductility 
70. BRAZING MANUAI All-State Weld 
ing Alloys Co., Inc. Book gives basis for 
self-instruction or on-job training in meth 
ods of joining metals. 
71. SPECTROMETER Tracerlab Inc 
CE-9 is a_ booklet telling of company’s 
iron-jacketed, intermediate image Beta-Ray 
Spectrometer. 
72. BATH—Acoustica Associates, Inc. De 
tailed and pictured in bulletin Sol 109 is 
ompany’s ultrasonic soldering iron and 
tinning bath 
73. FOREIGN LICENSING—Pegasus In 
Problems of 
answered, and 


ternational Corp. foreign 
information 
on this activitiv is given in special book 


licensing are 


74. FILM BADGES—St. John X-Ray Lab 
ratory Leaflet tells of new service whic! 
provides subscriber with one year supply 
film badges, film and personal consulta 
tion, Badges are used to monitor people 
osed to radiation. 
CUTTING MACHINES 


er Corp. Brochure 


American 
describes line 
cutting machines for various operations. 
76. STUD WELDING—KSM Products 
Inc. Leaflet pictures PS-1 percussive stud 
welding unit in operation and tells what 
it can do 

77. X-RAY CLINIC—Westinghouse X-Ray 
Dept Booklet shows how the use of X-ray 
in industry can save manufacturer money 
applications. 
National 
Volume 


Tells of radiographic 
78. PUBLICATION 
Welding Machines Co. 

of “Welding News” is 


deals with custom-engineered welding ma- 


Electri 
No. 3 


available. Issue 


chines. 
79. SCHOLARSHIP 


srochure 


Foundry Education 
descr ibes WV heela 
brator program available to 
those in the cast metal industry, among 
others. Fellowship is sponsored by Wheel 
abrator, Mishawaka, Ind. 

80. ALUMINUM RAILING— Michael 
Mfg. Co. Bulletin PW-210 gives 


complete design data, and 


Foundation. 
Fellow ship 


Flynn 
spec ifications, 
orthographic 
drawings for 43 sizes of cast 


isometric and dimension 
aluminum 
railings for bridges and highways. 

81. PREFORMS—Duramic Products Inc. 
Bulletin 114 describes Epoxweld 100 pre- 
forms, a single unit Epoxy preform used 
in automatic or production joining, seal- 
ing or encapsulating metals, ceramics and 


glasses. 
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CLASSIFIED THE WELDING SHOPPER ADVERTISING 
EMPLOYMENT e BUSINESS ¢ OPPORTUNITIES ¢ EQUIPMENT—USED and RESALE 








UNDISPLAYED RATE INFORMATION DISPLAYED RATE 

pcp . The advertising rate is $8.75 per inch for all 

(Not ovailable for equipment advertising) BOX NUMBERS count | line additional in un- advertising pon a ing on other than a con- 

90c a line, minimum 6 lines. To figure advance displayed ads tract basis. Maximum size of display ad is 

payment, count 5 average words as a line 4 col. in. Contract rates quoted on request 

NDIVIDUAL EMPLOYMENT WANTED acver- DISCOUNT of 10% if full payment is made AN ADVERTISING INCH is measured % in 

tising rate is '/2 the above rate; minimum $5, n advance for four consecutive insertions of verticaily on one column, 3 columns—30 inches 
payable in advance undisplayed ads (not including proposals —to a page 





HELP W ANTE D> HELP WANTED SCHOOL 





W ELDING—A profi 

District Sales Manager with real ability in for trai med | mer 
WELDING ENGINEER | | 2:2-72tesri wi.vt.ct 3) ict Hi 

coated electrode and automatic alloy welding - yprews we al . 
required. Established, highly recnec om- we ding scho i 
pany offers excellent base and incentive pay 
company car, fringe bencfiis. Writ x No 
1132 C/O Welding Engineer 5326 Dempster 
Morton Grove, Ii! 


ent of methods for weldi ng, brazing 
similar methods of joining NEW 
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f t of techniques for fabrication of 
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Welding Engineering; Mechanical FOR SALE 
a! Engineering, or Metallurgy with Experienced welding supply salesman to Pte SUPPLY BUSINESS IN TEXAS 
sidina a: ; . A . | or lines oc ses an u nt 
ag » Taare a pan ar work in South. No traveling. Give all Doing sar & ; ae Messen om wae ai 
enefits educational n ° ° > . oin usiness wner wants or r 
stion expenses. Homes and epart- details in first letter. Information con- Will sell Stock ledger and moving equipment 
variety of settings. Excellent school fidential. Write Louisiana Welding Supply No good will—Cash only. Write Box No. 113! 
Co. C/O Welding Engineer 


, Sie resumé or letter of interest to LOUISIANA WELDING SUPPLY CO. 5826 Dempster St:, Morton Grove, Ill. 
CENTRAL 1931 Plank Rd. Baton Rouge 2, La. 
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UNION CARBIDE " JOBBERS WANTED IN EVERY CITY 
NUCLEAR COMPANY WELDiIne PLATENS TO SELL “WELDER’S PAL” EYE DROPS 


a Division of On the morket for 20 years 


UNION CARBIDE fut cag CARHOFF COMPANY 
CORPORATION r 11706 Kinsmon Rd., Clevelond 20, Ohio 


Post Office Box P, Oak Ridge, Tennessee = 7 
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STAHL EQUIPMENT CO. 
94 Washington St. Brookline 46, Mass. 








We have some good used 
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STAHL EQUIPMENT CO. 





CUTTING MACHINES, AIRCO Camo & Radio- 
graphs and NATIONAL No 
SEAM WELDER, Progressive, 150 KVA, New. 
SPOT WELDER, National, 40 KVA, Used. 
CUTTING TORCHES, Used, Oxweld, Airco, 
Harris. 
WELDING TORCHES, New, Rego GY 
BRONZE—STAINLESS—AMPCOTRODES. 
ELECTRODE HOLDERS. 
RALL SUPPLY CO. 51 E. 42nd St., N.Y.C. 17 9314 Berenice, Schiller Park, tI! 


n metropolitan Chicago area 





























, HEAVY DUTY TURNING ROLLS § lJ _ 

or rotating pressur Is, pi d 5 "3 

: cylindrical bodies for welding : ree CLA MPS 
; ronson = 3) ‘ "Pony Write for free 32-page 


MACHINE CO., ARCADE, N.Y. A_y 5 = complete line catalog 
© em ACOMPLETE LINE of WELDING POSITIONERS an # 


p. Node} sd, 


wpe BLOCKS or 
WELDING _.. PLATENS 





Sold through leading distributors 


Adjustable Clamp Co. 


Tce), a. mei 0) 1) Oe ae orem “the clamp folks” 
ROLAND F, DILG 901 N. Delaware Ave., Phila. 23, Pa 426 N. Ashland Ave. Chicago 22, Ill 


expires April 12, 1962) 
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: N FO - Al D S USE THIS CARD for Literature, Catalogs, 


and Bulletins shown on preceding pages and 
for those featured in this month's ads as 


listed opposite and on following page 


Also information about 


Every month WELDING ENGINEER 
lists many new catalogs and bulletins 
available from manufacturers. All are 
yours for the asking. However, this 
service is valuable to you only if you 


use it. 


USE POSTPAID CARD > 


% For copies of any manufacturers’ 
bulletins described on these pages, 
circle the number of the items on 
card at right. Fill in your name, title, 
company and address. This has to be 
done only once on either post card. 


You need no postage. 


% For additional information on New 
Products described in this issue, circle 
the numbers of the items that inter- 
est you. The New Products section 
begins on page 70. 


WARNING! 


Illegible or incomplete addresses 
may keep you from receiving the in- 
formation you desire. And remember, 
cards postmarked after the deadline 


date cannot be processed. 


¥% Post card not valid after 
three (3) months. After that 
time has elapsed, use your 
own letterhead to describe 
fully the information and/or 
literature wanted. 


NEW PRODUCTS described on pages 70 to 80 
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Opinions vary on the preferred 
tipping method but— 


most welders agree on 
the preferred electrode 


Welders say they prefer Sylvania 


Tungsten Electrodes because they 


TUNGSTEN 


tip easily and economically. Now 
Sylvania packs money-saving infor- 
mation on tipping with every pack- 
age of welding electrodes. The leaflet 
“How to Avoid Waste” presents 
methods for proper re-tipping which 
are the results of experience and 
research. 


It’s just one more reason why, 


MOLYBDENUM CHEMICALS 


more than ever, welders prefer 
Sylvania electrodes and why your 
welding supply distributor is happy 
to serve you with the industry's 
only complete line. 

Remember too, that for further 
protection against waste. Sylvania 
electrodes are color-coded and packed 
in a protective wood filler 

Ask your distributor for Sylvania 
next time you order. 
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ELECTRONICS 


PHOTOGRAPHY CHEMISTRY-METALLURGY 
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your welding problems, write: The 
American Brass Company, Waterbury 
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ican Brass Ltd., New Toronto. Ont 


ANACONDA*® 


WELDING RODS 


MADE BY 
THE AMERICAN BRASS COMPANY 





